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The Air Force’s goal is to provide you with a reader-friendly document that presents a thorough, 
accurate analysis of the proposed action and alternatives and the potential environmental 
impacts.  The organization of this Draft Environmental Impact Statement, or Draft EIS, is shown 
below. 
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Privacy Advisory for Draft Environmental Impact Statement (EIS) 

 
Any letters or written comments received on this Draft EIS may be published in the Final EIS.  
As required by law, the Air Force will consider those comments in the Final EIS which will be 
made available to the public.  Any personal information provided will be used only to identify 
your desire to make a comment during the public availability period or to fulfill a request for 
copies of the EIS.  Private address information provided with comments will be used solely to 
develop a mailing list for the Final EIS distribution and will not be otherwise released. 

 



 

COVER SHEET 
UNITED STATES AIR FORCE F-35A OPERATIONAL BEDDOWN – PACIFIC  

DRAFT ENVIRONMENTAL IMPACT STATEMENT  
 

a. Responsible Agency: United States (U.S.) Air Force 

b. Proposed Action: The Air Force proposes to establish an F-35A operational beddown (Ops #2) in the Pacific 
Air Forces Area of Responsibility (PACAF AOR), arriving at this decision through a deliberative process.  The 
Proposed Action would base up to 54 F-35A aircraft (or 48 Primary Assigned Aircraft and 6 Backup Aircraft 
Inventory) within the PACAF AOR, specifically at Eielson Air Force Base (AFB) in Alaska.  The proposal also 
includes additional military and civilian personnel, and construction and/or modification of facilities for aircraft 
maintenance and operation.  The F-35As would conduct training at the base and primarily in existing northern 
Joint Pacific Alaska Range Complex (JPARC) airspace:  Birch Military Operations Area (MOA), Buffalo MOA, 
Delta 1/2/3/4 MOAs, Eielson MOA, Fox 1/2/3 MOAs and Air Traffic Control Assigned Airspace (ATCAA), 
Paxon MOA/ATCAA, and Yukon 1/2/3/4/5 MOAs/ATCAAs, as well as Restricted Areas 2202, 2205, and 2211.  
No new airspace would be established as part of this Proposed Action.  

c. Inquiries: For further information on this EIS, contact the 354 Fighter Wing, Public Affairs Office (354 
FW/PA), 354 Broadway Avenue, Suite 15A, Eielson AFB, AK 99702.  Telephone inquiries can be made to the 
354 FW/PA at 907-377-2116.  Send email inquiries to: 354fw.pa.publicaffairs@us.af.mil. 

d. Designation: Draft EIS 

Abstract: This Draft EIS was prepared in accordance with the National Environmental Policy Act (NEPA) of 
1969, 42 United States Code §§ 4321-4374, as implemented by the Council on Environmental Quality (CEQ) 
regulations, 40 Code of Federal Regulations (CFR) §§ 1500-1508, and Air Force implementing regulation 32 
CFR 989.  As presented in the Draft EIS, analysis established that no significant impacts would result from 
implementing the Proposed Action Alternative.  Beddown of the F-35A would change noise conditions at and 
around Eielson AFB.  Off base, noise levels of 65 and 70 decibels (dB) Day-Night Average Sound Level (DNL) 
would affect 875 more acres, of which 10 acres would be exposed to DNL noise levels between 70 and 75 dB.  
While the effects to residential land uses remain similar to baseline conditions, off base, an estimated 178 more 
people and 73 more households would be exposed to DNL noise levels between 65 and 70 dB.  On base, 200 
more military personnel in dormitories would be exposed to incompatible DNL noise levels between 70 and 75 
dB; 1,582 military personnel and their dependents would be newly exposed to noise levels in the 65 to 70 dB 
DNL contour in the on-base housing area.  Construction costs and an increase in personnel and dependents would 
introduce beneficial economic benefits to the Fairbanks North Star Borough area.  Air emissions would remain 
consistent with federal and state standards; no conformity issues would arise from basing two squadrons F-35As 
at Eielson AFB.  The F-35As would fly and train in existing airspace, but spend more time at higher altitudes than 
current fighter attack aircraft.  As long as military aircraft follow existing flight rules regarding seasonal 
avoidance areas and altitude restrictions, the change in subsonic and supersonic noise levels on the ground under 
the airspace would not result in significant changes in the impacts (compared to current conditions) to people, 
local, state or federal special use areas, wildlife, livestock, or special status species.  There would be about 21 
more acres covered with impervious surfaces; about 4 acres in the 100-year floodplain would be proposed for 
facility construction; and an estimated 13 acres of wetlands would be removed.  The existing stormwater drainage 
system is capable of handling this increased runoff, all facilities would be constructed to conform with floodplain 
requirements, and Eielson AFB would offset wetlands impacts by purchasing credits at local wetland banks.  
Ordnance delivery and defensive countermeasures, such as chaff and flares, would remain consistent with 
baseline conditions.  F-35A pilots will adhere to all existing rules, regulations, mitigations (e.g., seasonal 
adjustments), and avoidance measures associated with military aircraft operations in Joint Pacific Alaska Range 
Complex airspace as stipulated in the 11th Air Force Alaska Airspace Handbook. 

mailto:354fw.pa.publicaffairs@us.af.mil
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ES.1 INTRODUCTION 

This Draft Environmental Impact Statement (EIS) analyzes the potential consequences of the first 
Operational Basing of F-35A aircraft in the Pacific Air Forces (PACAF) Area of Responsibility (AOR). 
The Proposed Action would base up to 54 F-35A aircraft (48 Primary Assigned Aircraft [i.e., 24 aircraft 
per squadron] and 6 Backup Aircraft Inventory) at Eielson Air Force Base (AFB), Alaska, as an additive 
operational mission to the 354th Fighter Wing (354 FW).  If undertaken, the first aircraft would be 
delivered in 2019, with the final aircraft arriving by late 2020, allowing full operational capabilities for 
both squadrons by 2021.  This Draft EIS also analyzes the environmental consequences of the No-Action 
Alternative, where the F-35s would not be based at Eielson AFB. 

ES.2 PURPOSE OF AND NEED FOR THE PROPOSED ACTION 

The proposed beddown and operation of the F-35A within the PACAF AOR meets the President and 
Secretary of Defense’s directives to reduce vulnerabilities and provide rapid worldwide deployment.  The 
PACAF F-35A beddown would also provide a stabilizing presence within the region by providing 
efficient and effective response to threats, and undertake the Combat Air Force core competencies of air 
and space superiority, global attack, precision engagement, and agile combat support.   

ES2.1 Purpose  

To maintain capable ready forces required for national defense, the Air Force must integrate the F-35A 
mission while transitioning from legacy fighter aircraft programs.  The purpose of the Proposed Action is 
to maintain efficient and effective combat capability and mission readiness in the PACAF AOR as the Air 
Force faces deployments across a spectrum of conflicts while also providing for homeland defense.  
Beddown and operation of the F-35A at a PACAF AOR base would represent a major step toward this 
goal.  This beddown action assures availability of combat-ready pilots in the PACAF AOR flying the 
most advanced fighter aircraft in the world. 

ES2.2 Need 

The Secretary of the Air Force determined there was a need to locate F-35A aircraft in the PACAF AOR 
based on the following priorities: 

• Support the Pacific rebalance as directed by the President and the Secretary of Defense to counter 
the threats arising in the Pacific arena; 

• Support the location of robust fifth-generation aircraft capability to offset similar threats in the 
PACAF AOR; 

• Support future significant peacekeeping requirements or conflicts that may occur in the Pacific 
region; and 

• Provide adequate war planning response times in the PACAF AOR. 

ES.3 THE ENVIRONMENTAL IMPACT ANALYSIS PROCESS 

The National Environmental Policy Act (NEPA) requires that a federal agency, when considering 
undertaking a major federal action, employ a systematic, interdisciplinary approach to: (1) analyze the 
potential environmental impacts of a proposed action, (2) consider alternatives to the proposed action, and 
(3) make an informed decision prior to implementing the action.  This act applies to actions occurring in 
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the United States (U.S.) and its territories, Antarctica, and for actions within 12 nautical miles (about 14 
miles) from U.S. shorelines.  

The Council on Environmental Quality (CEQ) regulations for implementing NEPA (40 Code of Federal 
Regulations [CFR] §§ 1500-1508), and the Air Force’s regulations (32 CFR § 989) implementing NEPA, 
require the Air Force to consider potential environmental consequences of its proposed action early and 
concurrent with the initial project planning stages.  Adherence to these regulations ensures the Air Force 
considers environmental impacts of its actions in planning and decision making, and provides an 
opportunity for public input into the decision making process. 

The Environmental Impact Analysis Process (EIAP), as contained in 32 CFR § 989, is the Air Force 
procedure for implementing NEPA.  Through EIAP reviews, all information pertinent to the proposed 
action and reasonable alternatives, as well as the no-action alternative is used to determine the appropriate 
level of NEPA analysis.  For this Proposed Action, the Air Force determined the appropriate level of 
analysis was an EIS.  The flow chart to the right identifies 
key milestones of the EIAP associated with the F-35A 
beddown proposal in the PACAF AOR. 

ES.3.1 Streamlining the NEPA Process 

In accordance with CEQ regulations for implementing 
NEPA, and with the intent of reducing the size of this 
document, this EIS summarizes and incorporates by 
reference relevant material from other NEPA documents as 
applicable.  

ES.3.2 Scoping Process 

The Air Force prepared this EIS to assess potential 
environmental consequences of the beddown and operation 
of F-35A aircraft in the PACAF AOR.  As part of the 
EIAP, public involvement was integral in developing a 
comprehensive EIS.  Specifically, “scoping” was developed 
to involve the public early in the environmental planning 
process.  Scoping was also used to solicit input from the 
public and interested agencies on the nature and extent of 
issues and impacts to be addressed, and the methods by 
which potential impacts were evaluated. 

Scoping for this EIS began with publication of the Notice 
of Intent (NOI) in the Federal Register on March 5, 2015 (Appendix A).  Advertisements announcing the 
NOI and scoping meeting locations, dates, and times were placed in the Fairbanks Daily News-Miner 
(daily), Delta Wind (weekly), Anchorage Dispatch News (daily), and the Juneau Empire (daily) 
newspapers at least a week prior to the scoping meetings.  In daily newspapers, advertisements ran for 
three consecutive days and once in the weekly newspaper.  During scoping, the Air Force held meetings 
in North Pole, Fairbanks, and Delta Junction, communities potentially affected by the Proposed Action.  
At these scoping meetings, attendees were provided the opportunity to submit written comments to the 
Air Force on issues of concern that should be addressed in this EIS.  The scoping meetings were 

Accomplished thus far  

Notice of Intent 
Initiates Scoping Period 

Scoping Period1 

Ends with Publication of the Draft EIS 

Public Review and Comment Period1 

45 days 

Draft EIS Published 
Initiates 45-day Public Review 

Final EIS Published 
Initiates 30-day Waiting Period1 

Record of Decision 
Signed After the 30-day Waiting Period 

1Opportunities for public involvement 
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conducted in an open-house format.  Each location included an area for sign-in and distributing handouts, 
a comment area, and poster stations presenting information on the Proposed Action, alternatives, the 
NEPA process, and noise modeling.  The displays were staffed with appropriate technical experts to 
discuss details with scoping attendees. 

ES.4 ALTERNATIVE IDENTIFICATION 

Based on strategic requirements, site survey results, and application of selection criteria, the Secretary of 
the Air Force identified Eielson AFB, located in Interior Alaska, as the preferred location for basing two 
F-35 squadrons in the PACAF AOR, and directed that only two alternatives be carried forward for 
analysis in this EIS: 

• Proposed Action Alternative:  Beddown two squadrons of F-35A aircraft at Eielson AFB as an 
addition to all existing mission activities. 

• No-Action Alternative:  F-35A squadrons would not be located at Eielson AFB, existing flight 
missions at the base would remain unchanged and already planned construction and infrastructure 
upgrades, not associated with the F-35A, would be undertaken. 

 
The No-Action Alternative is discussed first to provide a context for comparing the changes that would 
occur under the Proposed Action of basing two F-35A squadrons at Eielson AFB. 

ES.5 NO-ACTION ALTERNATIVE 

Per CEQ regulations (40 CFR 
§1502.14(d)) implementing NEPA, 
analysis of a No-Action Alternative is 
required.  “No action” means that the 
Proposed Action (i.e., F-35A beddown) 
would not take place, and the resulting 
environmental effects from not taking 
the action are compared to the effects of 
implementing the Proposed Action.  
Under the No-Action Alternative for this 
EIS, no F-35 beddown would occur and 
no on-base construction or personnel 
increases would be implemented.  

The 354 FW is the host unit at Eielson AFB with the mission to prepare aviation forces for combat, 
deploy airmen in support of global operations, and enable the staging of forces.  To accomplish that 
mission, the 354 FW implements flying operations, mission support, maintenance, and medical care 
functions.  Located adjacent to the northern portion of the Joint Pacific Alaska Range Complex (JPARC), 
the 345 FW's 18th Aggressor Squadron familiarizes combat-ready forces with the tactics used by 
potential adversaries.   

ES5.1 Personnel 

The number of military and civilian personnel fluctuates due to the constant departure and arrival of 
personnel over a year.  However, as of December 2014, there was a total of 5,419 military, civilians, and 
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contractor personnel and dependents working and/or living on Eielson AFB.  The 354 FW accounts for 
the majority of individuals on base, with the tenant units accounting for 848 positions.   

ES5.2 Facilities and Infrastructure Construction and Modifications 

The airfield is the dominant feature within the base boundaries, with a 14,530-foot long runway and 
associated ramps and taxiways that occupy the west side of the base.  The runway parallels Richardson 
Highway, which runs through the base.  Most of the Eielson AFB operational and industrial areas are 
immediately adjacent to the airfield on the east side of the flight line.  Due to its isolation and extreme 
climate, Eielson AFB provides its own power generation, steam heat production, potable water provision, 
wastewater treatment and disposal, as well as solid waste fill sites.  The base also provides a wide range 
of community facilities including close to 900 family housing units and 450 dormitory rooms for 
unaccompanied military personnel; educational facilities spanning from kindergarten through high school; 
a medical center, chapel, commissary, base exchange; various commercial-services businesses; as well as  
year-round physical fitness and recreational facilities. 

Under the No-Action Alternative, the base has planned and programmed numerous facility and 
infrastructure improvements up to calendar year 2021.  This time period was identified because it 
represents the conditions that would be present at the time the F-35 proposed beddown would be 
completed.  Examples of these improvements include repairs to the central heat and power plan, 
consolidation of munitions on Quarry Hill, and construction of Red Flag Alaska visiting quarters. 

ES5.3 Airfield and Airspace Operations 

Airfield Operations.  Currently, 21 F-16s, 9 KC-135s, and 2 HH-60s are based at Eielson AFB.  Because 
the base supports Red Flag, Northern Edge, and other major flying exercises, more than a dozen types of 
transient aircraft (i.e., other U.S. major units and allied nation visitors not based at Eielson AFB) 
temporarily operate from the base during these exercises.  In calendar year 2014, 18,963 annual airfield 
operations were conducted by based and transient aircraft at Eielson AFB and are assumed would 
continue at this tempo under the No-Action Alternative.  These operations would occur during both 
“environmental” daytime and nighttime hours.  Environmental daytime is defined as 7:00 a.m. to 10:00 
p.m. and nighttime is defined as 10:00 p.m. to 7:00 a.m.  Environmental night represents a period when 
the effects of noise on people are accentuated and receives special consideration.  Of the total airfield 
operations, 8 percent occur during environmental nighttime hours. 

Airspace Operations.  Aircraft operating out of Eielson AFB primarily use the northern portion of the 
JPARC special use airspace (SUA) and range assets (gray area identified in Figure ES-1).  On average, 
aircraft operate in northern JPARC airspace 240 days a year.  Of this total, about 60 days during the 
spring and summer, support a higher operational tempo that includes Red Flag operations and major 
flying exercises such as Northern Edge.  Aircraft operating out of Joint Base Elmendorf-Richardson 
primarily use the other overland SUA:  Galena, Naknek A/B, Stony A/B, and Susitna Military Operations 
Areas (MOAs) and overlying Air Traffic Control Assigned Airspace (ATCAAs).  The overwater warning 
area 612 (W612) is primarily used by the Navy.  F-35As would use this other SUA, but only on an as 
needed basis and operate according to published flight rules and restrictions.  Throughout JPARC 
airspace, chaff and flares are used in air combat exercises as countermeasures to air- or ground-based 
threats.  Chaff and defensive flares are managed as ordnance.  Chaff and flares are authorized for use by 
11th Air Force in existing MOAs and ATCAAs.    
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Figure ES-1.  Joint Pacific Alaska Range Complex 
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While most air-to-ground training is simulated, where nothing is released from the aircraft, there is still a 
need to conduct realistic ordnance delivery.  These operations are conducted in authorized JPARC 
restricted airspace and ranges. 

ES.6 PROPOSED ACTION ALTERNATIVE 

The primary beddown requirements that drive the analysis of environmental impacts for this Proposed 
Action are personnel, construction, and airfield/airspace operations.  The areas of impact for each of these 
requirements are identified in Table ES-1. 

Table ES-1.  Proposed Action Elements Impacting Resources 

Resource Category Aircraft 
Operations Construction Personnel 

Airfield and Airspace Operations and 
Management    - 
Acoustic Environment   - 
Air Quality   - 
Safety  -  
Socioeconomics    
Land Management  -  
Cultural Resources   - 
Environmental Justice and Protection of 
Children    
Natural Resources   - 
Earth Resources -  - 
Water Resources -   
Hazardous Materials, Hazardous Wastes, 
Toxic Substances, and Contaminated Sites    
Recreational and Visual Resources    

ES6.1 Personnel 

Basing two F-35A squadrons and associated support and maintenance functions is expected to add 
1,563 military and civilian personnel to the base by fiscal year 2020 when both squadrons are expected to 
be fully operational.  This would increase the total authorized active duty military population of the 354 
FW to 2,981 (Table ES-2).  Civilian and contractor personnel would increase by 487 people and the 
tenant unit population is projected to remain at 848 authorized personnel.  With the addition of projected 
military dependents, the total base population would increase by an estimated 2,765 individuals to 8,184, 
or grow by about 49 percent from baseline conditions.  Personnel increases would be incremental, 
happening over 2 to 3 years, typically preceding the scheduled delivery of the aircraft by several months. 
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Table ES-2.  Eielson AFB Proposed Action Alternative Personnel and Dependents 

Category No Action Proposed Action 
Alternative Total Base 

Military 
Officer 168 95 263 

Enlisted 1,737 981 2,718 
Subtotal 1,905 1,076 2,981 

Civilians 
Appropriated Fund 360 228 588 

Non-Appropriated Fund 186 118 304 
Contractors 223 141 364 

Subtotal 769 487 1,256 
Military Dependents 

Spouses 1,063 674 1,737 
Children 834 528 1,362 

 354 FW Subtotal 1,897 1,202 3,099 
Tenant Unit Personnel 

Military and Civilian 848 0 848 
Eielson Population Total 5,419 2,765 8,184 

ES6.2 Facility and Infrastructure Construction and Modifications 

New and modified infrastructure and facilities would be required at Eielson AFB to support the proposed 
beddown of up to 54 primary and backup F-35A aircraft (Table ES-3 and Figure ES-2).  Close to 4 acres 
of the 16 aircraft weather shelter (number 3 in Figure ES-3) had to be placed in the 100-year floodplain, 
no other practicable alternative locations were identified.  The aircraft shelter allows for explosive safety 
distance considerations and integration with F-35A operations and maintenance activities along the 
flightline.  Similarly, the aircraft hangars and shelters, operations facility, flight kitchen, south heating 
plant, and missile maintenance function (see numbers 1, 3, 10, 20, 32, and 35 in Figure ES-3) would be 
constructed within approximately 13 acres of wetlands.  No other practicable alternative locations for 
these facilities’ placement were identified because of explosive safety distance requirements and the need 
to locate operations and maintenance facilities adjacent to the flightline and the aircraft. 

Proposed construction, modification, repair, and infrastructure improvements would occur between FY16 
and FY20.  Total acreage disturbed, which includes equipment laydown areas, construction 
clearing/grading, landscaping, infrastructure improvements, and construction entrances, would be 
approximately 66 acres, of which about 21 acres would be newly disturbed and converted to impervious 
surfaces.  Existing utility corridors would be used to the greatest extent possible; any fill needed for 
facility construction would come from existing on-base resources; clean demolition material (e.g., 
concrete and asphalt) would be disposed at on-base sites; and the base has disposal sites permitted to 
accept materials that contain asbestos.  All construction material (wood, metal, and concrete) is locally 
available or can be ordered and delivered.  
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Table ES-3.  Proposed Action Alternative Construction and Modifications 
Planned 

Construction 
Start Date 

Action Facility 
Site 

Fiscal Year 
2016 (FY16) 

Alter Building 4110 (B-4110): 18 Aggressor Squadron Operations and Aircraft 
Maintenance Unit 22 

FY16 Construct 6-Bay Flight Simulator Facility 12 
FY16 Construct Temporary North and South Gates (for construction traffic) 26 
FY17 Construct 4-Bay Hangar/Propulsion Maintenance/Corrosion Control Personnel Dispatch 1 
FY17 Construct 4-Bay Hangar/Squadron Operations/Aircraft Maintenance Unit (Squadron 2) 35 
FY17 Add/Alter B-4280: Field Training Detachment 13 
FY17 16-Aircraft Weather Shelters, Squadron 1 5 
FY17 16-Aircraft Weather Shelters, Squadron 2 3 
FY17 Construct Missile Maintenance Facility 20 
FY17 Construct 6 Munitions Storage Igloos (Quarry Hill) 17 
FY17 Alter B-1337: F-35 Squadron Operations (Squadron 1) 2 
FY17 Alter B-1307/B-1338: F-35 Aircraft Maintenance Unit/Weather Shelter (Squadron 1) 36 
FY18 Alter Aerospace Ground Equipment (AGE) Shop/Covered Storage 37 
FY18 Add/Alter B-1215 for Operations Support Squadron Facility 23 
FY18 Construct South Heating Plant 10 
FY18 Construct South Loop AGE Fill Stand 21 
FY18 Construct Covered Parking for R-11 Aircraft Refueling Vehicles on South Loop 27 
FY18 Alternate Mission Equipment Storage Facility 24 
FY18 Alter B-3213: Vehicle Maintenance (additional space for vehicles) 28 
FY18 Alter B-3462: Munitions Flight (additional space for personnel) 25 
FY18 Alter B-1335: 4-Bay Weather Shelter (fire suppression, floors, lights) 38 
FY18 Alter B-1353: Armament Systems Maintenance Shop  9 
FY18 Alter B-1346: Add Metals Tech in Jet Engine Intermediate Maintenance Facility 7 
FY18 Alter B-3426: Base Supply (enlarge classified storage, larger doors) 11 
FY18 Alter B-1340: Weapons Load Training (add fire suppression in hangar) 34 
FY18 Alter B-1344: Fuel Cell Maintenance Facility (fire suppression) 33 
FY18 Alter B-1341: Egress (larger door opening and ceiling crane for canopies) 6 
FY18 Alter B-1232: Enlarge Wheel & Tire Shop in Nose Dock 7 16 
FY18 Alter B-4370: Joint Mobility Center (mobility bag storage, workstation counter) 15 
FY18 Snow Barn Warm Storage (North Bays) 29 
FY18 AGE Covered Storage (North Bays) 30 
FY19 Construct 200-Person Dormitory 18 
FY19 Construct Flight Kitchen 32 
FY19 Construct Youth Center/School Age Facility 31 
FY19 Combat Arms Training and Maintenance Range 14 



August 2015 F-35A Pacific Operational Beddown Draft EIS 

Executive Summary ES-9 

 
Figure ES-2.  Proposed Action Alternative Basewide Facility and Infrastructure  

Construction and Modification Plan 

 

2  
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Figure ES-3.  Proposed Action Alternative South Loop Facility and Infrastructure  

Construction and Modification Plan 

ES6.3 Airfield and Airspace Operations 

Airfield Operations.  Under the Proposed Action Alternative, 54 aircraft (48 Primary Assigned Aircraft 
and 6 Backup Aircraft Inventory) would be based at Eielson AFB, bringing the total number of based 
aircraft at Eielson AFB to 86.  By completion of the beddown process (anticipated by early FY21), F-35A 
aircraft would annually contribute 8,640 more sorties per year at Eielson AFB, or 26,106 additional 
airfield operations (i.e., takeoffs, landings, low approaches, and other pattern work at the airfield).  When 
added to the baseline of 18,963, airfield operations would more than double to 45,069.  Please note that 
these total airfield operations include all aircraft (U.S. and allied nations) that fly in and out of Eielson 
AFB on an annual basis.  They include aircraft that are based at Eielson AFB or visit on a temporary basis 
participating in major flying exercises, traveling through the area, or are landing at the airfield for 
emergency, weather, or other contingencies (i.e., transient aircraft operations).  The existing runway at 
Eielson AFB is more than sufficient to meet this increased use without requiring any modifications or 
construction. 
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Aircraft operations fluctuate over the year, and the busiest months are from April through October during 
the major flying exercises.  Operations differ according to the number of aircraft that participate in major 
flying exercises (every exercise differs), the number of based aircraft that are deployed to different 
locations for reasons such as combat and/or training, and fiscal constraints dictating how much fuel can 
be used, these are just a few reasons why specific operations cannot be identified for each month or for 
particular seasons.  Therefore, annual average operations are used to evaluate potential impacts in this 
EIS.  Table ES-4 provides the annual number of airfield operations projected under the Proposed Action 
Alternative.  Existing standard departure and arrival routes, as well as noise abatement procedures would 
be used by the F-35A.  Once the beddown is complete, approximately 96 percent of the total airfield 
operations would occur during the environmental daytime hours (i.e., 7:00 a.m. to 10:00 p.m.) and 4 
percent during environmental nighttime hours (10:00 p.m. to 7:00 a.m.).  Environmental night represents 
a period when the effects of noise on people are accentuated and receives special consideration.  F-35A 
airfield operations would result in a 138 percent increase in daytime operations and a 10 percent increase 
in the overall environmental nighttime operations.   

Table ES-4.  Proposed F-35A Annual Airfield Operations at Full Operational Capability 
Details of Airfield Operations F-35A Airfield 

Operations1 
Based Aircraft 

Operations 
Total Airfield 

Operations 
Day (7:00 a.m. to 10:00 p.m.) 25,953 17,497 43,450 
Night (10:00 p.m. to 7:00 a.m.) 153 1,466 1,619 

Total 26,106 18,963 45,069 
Note:  
 1An airfield operation represents the individual portion of a flight in the base airfield environment; for instance, one aircraft taking off, 

doing an approach and departure, and then landing are four airfield operations but these all comprise one sortie done by a single aircraft.  

Airspace Operations.  Aircraft operating out of Eielson AFB primarily use the northern portion of the 
JPARC SUA and range assets.  On average, aircraft operate in the JPARC airspace 240 days a year.  
F-35As from Eielson AFB would primarily operate in the northern portion of JPARC airspace, in the 
MOAs, ATCAAs, and Restricted Areas in the immediate vicinity of Eielson AFB (see light gray shaded 
area in Figure ES-1).  The F-35As could also fly throughout the entirety of JPARC airspace (see Figure 
ES-1); however, these operations would be minimal.  If it is found that operations could exceed existing 
evaluated levels, then the appropriate level of NEPA documentation will be undertaken and public 
involvement invited.  No changes in training airspace configurations are proposed for this action.  Table 
ES-5 summarizes proposed annual operations that would be conducted at completion of the beddown in 
early FY21.  These numbers are based on the utilization rate for the aircraft and the type of training that is 
required for combat readiness.  For F-35A operations in northern JPARC airspace, 99 percent would 
occur between 7:00 a.m. and 10:00 p.m. (or environmental daytime hours) and 1 percent would occur 
between 10:00 p.m. and 7:00 a.m. (or environmental nighttime hours). 

Table ES-5.  Proposed F-35A Annual Operations in Northern JPARC Airspace 
Airspace Unit No Action F-35A 

Proposed Total 

Birch MOA 4,672 433 5,105 
Buffalo MOA 4,672 433 5,105 
Delta 1 MOA1  2,908 690 3,598 
Delta 2 MOA1 3,618 690 4,308 
Delta 3 MOA1 3,618 690 4,308 
Delta 4 MOA1 3,618 690 4,308 
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Table ES-5.  Proposed F-35A Annual Operations in Northern JPARC Airspace 
Airspace Unit No Action F-35A 

Proposed Total 

Delta ATCAA 4,808 760 5,568 
Eielson MOA/ATCAA 7,034 3,387 10,421 
Fox 1 MOA/ATCAA 7,056 3,387 10,443 
Fox 2 MOA/Fox 1 ATCAA 6,749 3,387 10,136 
Fox 3 MOA/ATCAA 6,507 3,387 9,894 
Paxon High MOA/ATCAA 6,507 3,387 9,894 
Paxon Low MOA1 3,618 920 4,538 
Yukon 1 MOA/ATCAA 5,568 2,540 8,108 
Yukon 2 MOA/ATCAA 5,568 2,540 8,108 
Yukon 3A Low/3 High 
MOAs/ATCAAs 3,759 2,540 6,299 

Yukon 3B MOA1 3,417 690 4,107 
Yukon 4 MOA/ATCAA 3,447 1,270 4,717 
Yukon 5 MOA/ATCAA1 3,417 690 4,107 
Viper B MOA/ATCAA  5,568 2,540 8,108 
R-2202 10,168 3,387 13,555 
R-2205 6,334 2,540 8,874 
R-2211 3,031 3,387 6,418 
Blair ATCAA 3,898 3,387 7,285 
Source:  Air Force 2015a. 
Note:  1Operations only during major flying exercises. 

The F-35As would occasionally use existing Military Training Routes (MTRs).  As is done currently for 
aircraft operating in the MTRs, the F-35As would fly according to the parameters outlined in the 2008 
611th Air Operations Center Finding of No Significant Impacts for the final Military Training Routes 
(Alaska) Environmental Assessment, whereby an average of eight operations per day (by any aircraft) can 
fly in any of the MTRs.  If needed, the F-35s would use one or more of the eight operations authorized, 
but would not increase the total number of operations authorized for any MTR. 

Due to the F-35A mission and the aircraft’s capabilities, the Air Force anticipates approximately 10 
percent of the time spent in air-to-air combat training, would involve supersonic flight for a maximum of 
2 to 3 minutes per sortie.  Supersonic flight would be conducted above 15,000 feet mean sea level (MSL), 
with 90 percent occurring above 30,000 feet MSL.  On occasion, the F-35A aircraft may conduct 
supersonic flight below 15,000 feet MSL to accommodate mission and training needs; however, these 
would only be done in airspace authorized and approved for supersonic flights. 

Although the F-35A’s stealth features significantly reduce its detectability, pilots must train to employ 
defensive countermeasures.  Flares would be used only in approved JPARC airspace at the altitudes and 
seasons designated in the 11th Air Force Alaska Airspace Handbook and in accordance with the F-35A 
(RAP) requirements.  It is estimated that annually, F-35A pilots would deploy up to 27,060 flares; this 
would double current flare use within JPARC airspace.   

The F-35A has the requirement and capability to perform air-to-ground missions (i.e., deploying ordnance 
and munitions from the aircraft to targets on the ground) to maintain combat readiness.  For the F-35A, 
air-to-ground training represents about 60 percent of their training program, with the air-to-air mission 
accounting for the remaining 40 percent.  While most air-to-ground training would be electronically 
simulated, where no ordnance or munitions are released from the aircraft, there is a need to conduct 
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realistic ordnance delivery at approved Alaska ranges.  Therefore, F-35A aircraft would primarily operate 
in northern JPARC restricted airspace and at ranges approved for live-fire and inert ordnance delivery. 

It is anticipated that under the Proposed Action Alternative, F-35A pilots would annually need to deploy 
68 to 75 live ordnance and from 68 to 150 inert ordnance onto existing ranges.  This represents an 
increase of 225 more bombs to the training areas.  Because the F-35A also carries an internal 
25-millimeter cannon, occasional tactical strafing training would be needed.  Strafing involves flying 
toward and firing at a prescribed strafing target for a short burst of time.  The F-35A has a capacity of 180 
rounds, and the four times per year that live-strafing would occur a total of 34,560 rounds would be 
expended.  As is the case for air-to-air and air-to-ground ordnance training, strafing activities must follow 
specific safety procedures and be employed only on approved JPARC ranges and targets. 

ES.7 ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION 
ALTERNATIVE 

ES7.1 Airfield and Airspace Operations and Management 

Base:  In 2020, with all F-35A aircraft at the base, the added activity would raise total annual airfield 
operations by approximately 138 percent, or 26,106 operations.  Even though the total operations would 
increase, it would not affect the airfield or surrounding terminal airspace management and use within the 
local air traffic environment.  Eielson AFB was surveyed for the F-35A beddown and the runway and 
terminal airspace capacity were found to be adequate for 48 potential aircraft and their additional annual 
airfield operations.  No changes to the Eielson AFB terminal airspace or base arrival and departure 
procedures would be required to accommodate F-35A aircraft performance or operations.  The increased 
operations would not exceed the capabilities of Eielson AFB Approach Control or its control tower for 
handling air traffic within the local airspace.  There would be no significant impacts to the Eielson AFB 
airfield and airspace structure. 

Airspace:  Under the Proposed Action Alternative, F-35A operations would not alter the current structure 
or management of northern JPARC restricted areas, MOAs, and overlying ATCAAs.  The addition of  
F-35A aircraft would increase total airspace operations by about 40 percent under the Proposed Action 
Alternative.  The F-35A would fly mission profiles similar to those flown by F-16s.  The F-35A training 
activities would occur throughout the restricted areas for air-to-ground training and the numerous MOAs 
and ATCAAs would continue to be used for air-to-air combat training and exercises.  There would be no 
significant impacts to northern JPARC airspace structure.  Adherence to all Federal Aviation 
Administration Visual Flight Rules and 11th Air Force (the JPARC managing entity) flight limitations 
and communication procedures would introduce less than significant impacts to civil and commercial 
aviation activities.  

Ongoing interaction between Eielson AFB, the Alaska Civil/Military Aviation Council, and state and 
federal agencies, as well as continued use of the Special Use Airspace Information Service (SUAIS), 
ensures continued compatibility of military and commercial/civil aviation in the affected environment of 
Eielson AFB and JPARC airspace.  Less than significant impacts to civil and commercial aviation 
activities are anticipated to airspace management and use under the Proposed Action Alternative.  
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ES7.2 Acoustic Environment 

Base:  Under the Proposed Action Alternative, the 65 decibels (dB) Day-Night Average Sound 
Level (DNL) contour would extend past the northern base boundary into the town of Moose Creek by 
nearly 1 mile and to the west by about 1,900 feet (Figure ES-4).  The 70 dB DNL contour would not 
extend beyond the base except at the western boundary by approximately 800 feet.  When compared to 
the No-Action Alternative, off base, there would be approximately 865 more acres to the north and west 
of the base, and 178 more people and 73 more households in Moose Creek exposed to DNL between 65 
and 70 dB.  Ten additional acres would be exposed to DNL between 70 and 75 dB to the west, but no 
households were identified in this area.  On base, about 860 more military personnel would be exposed to 
DNL between 70 and 75 dB in the dormitories, Point of Interest (POI) W06.  There would be 1,382 
military personnel and their dependents, residing in 512 on-base residences, newly exposed to DNL 
between 65 and 70 dB in the housing area (POI R06). 

Population 

Table ES-6 shows proposed DNL for representative POIs.  Under the Proposed Action Alternative, five 
locations would experience DNL greater than or equal to 65 dB, compared to one under the No-Action 
Alternative.  One of these four locations would be off base, the Moose Creek Baptist Church (W01), 
which would experience an increase in DNL of about 5 dB.  On base, DNL at two schools (S07 and S08) 
would increase by about 5 dB DNL to a projected DNL of 66 dB and the residential housing area (R06) 
would experience an approximate 7-dB DNL increase.  The base chapel and dorms (W06) would be 
exposed to a DNL of 71 dB reflecting an increase of 6 dB DNL. 

Table ES-6.  DNL for Representative Points of Interest for the Proposed Action Alternative 
Description DNL (dB) 

Type ID Points of Interest On 
Base? Proposed Increase from  

No Action 

Park (includes 
recreation and 

wildlife) 

P01 Salcha River State Recreation 

No 

<45 n/a 
P02 Harding Lake <45 n/a 
P04 Tanana Valley State Forest <45 n/a 
P05 Chena Lakes 47 1 

Residential 

R01 Tare Nike Missile Site 49 2 
R02 6615-6647 Richardson Highway 52 7 
R03 Old Valdez Trail 53 5 
R06 Eielson AFB Housing Yes 68 6 

School/ 
Day Care 

S01 North Pole Elementary School/ 
Eagle Wings Assisted Living 

No 

<45 n/a 

S02 North Pole Middle School <45 n/a 

S03 Association of Village Council 
Presidents Head Start  <45 n/a 

S04 Loving Learning Day Care 48 2 
S05 Salcha Elementary School <45 n/a 

S06 Anderson Elementary School/ 
Child Development Center 

Yes 

64 5 

S07 Ben Eielson Junior/ 
Senior High School 66 5 

S08 Crawford Elementary School 66 5 

Place of Worship/ 
Residential 

W01 Moose Creek Baptist Church 

No 

66 5 
W02 Pioneer Baptist Church 60 5 
W03 Church of Christ 64 6 
W04 Lord of Life Lutheran Church <45 n/a 
W05 North Pole Missionary Chapel <45 n/a 
W06 Base Chapel/Base Dorms Yes 71 6 
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Figure ES-4.  DNL Contours for the Proposed Action Alternative 

Compared to the No-Action Alternative 
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In terms of indoor speech interference, off-base locations would experience a range of one to three more 
events per hour with windows closed and between one and three more events per hour with windows 
open when compared to the No-Action Alternative.  The percent probability of indoor awakening events 
for representative residential locations, during environmental nighttime hours (10:00 p.m. to 7:00 a.m.), 
would be less than 5 percent with windows opened and no more than 2 percent with windows closed.  
The percentage probability of awakening would increase by less than 2 percent under the Proposed 
Action Alternative relative to the No-Action Alternative.   

Speech Interference.  Under the Proposed Action Alternative, off-base POIs would experience a range of 
one to three more speech interference events per hour when compared to the No-Action Alternative. 

Classroom Learning Interference.  None of the off-base schools would experience increases in classroom 
learning interference events.  However, the three on-base schools would likely have three interruptions 
per hour with windows closed, and more interruptions per hour with windows open.  Relative to the No-
Action Alternative, the number of classroom learning interference events with windows closed would 
increase by up to two events per hour for Anderson and Crawford Elementary Schools and Ben Eielson 
Junior/Senior High School—tripling the events per hour when compared to the No-Action Alternative.  
Off base, the Loving Learning Day Care Center would experience a one-event per hour increase with 
windows open compared to zero under the No-Action Alternative.   

Sleep Disturbance.  Under the Proposed Action Alternative, there would be approximately 1,800 
nighttime disturbance events at residential areas.  This represents a 23 percent increase relative to the No-
Action Alternative.  The percentage probability of awakening would be less than 6 percent with windows 
opened and no more than 3 percent with windows closed.  The percentage probability of awakening with 
windows open or closed would increase by about 2.4 percent under the Proposed Action Alternative 
relative to the No-Action Alternative. 

Potential for Hearing Loss.  Under the Proposed Action Alternative, no residential areas on or off base 
would be exposed to DNL greater than or equal to 80 dB.  Therefore, a potential for hearing loss is not 
anticipated. 

Workplace Noise.  Air Force occupational noise exposure prevention procedures, such as hearing 
protection and monitoring would continue to be applied under the Proposed Action Alternative.  These 
procedures would assure compliance with all applicable Occupational Safety and Health Administration 
and Air Force occupational noise exposure regulations. 

Construction Noise.  Noise is an unavoidable, short-term byproduct of construction activities.  The major 
noise events for this construction would take place on the base with only a negligible increase in traffic 
noise caused by vehicles entering and exiting the base for construction deliveries and work force arrivals 
and departures.   On base, steps would be taken to minimize the impacts.  These include making sure all 
equipment is in good operating condition with an emphasis on maintenance of mufflers, bearings, and 
moving machinery parts.  Stationary equipment with a potential to emit noise would be placed away from 
sensitive noise receivers.  Stockpiles and haul roads would be planned so that the vehicle paths are away 
from sensitive noise receivers.  Whenever possible, noise events would be scheduled to avoid noise 
sensitive times. 

Non-Auditory Effects.  The current state of scientific knowledge cannot yet support inference of a causal 
or consistent relationship between aircraft noise exposure and non-auditory health consequences for 
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exposed residents.  Although some recent studies offer indications, it is not yet possible to establish a 
quantitative cause and effect based on the currently available scientific evidence.  

Land Use Compatibility 

Off-base, 73 more households would be exposed to DNL between 65 and 70 dB.  All the households 
exposed to DNL between 65 and 70 dB are in Moose Creek, to the north.  To the west, areas would be 
exposed to DNL between 65 and 75 dB; however, no households or people were identified that reside 
there.  The Fairbanks North Star Borough (FNSB) identifies these lands to the north and west as general 
use.  The majority of the area impacted by DNL greater than 65 dB is on base; the largest increase is in 
areas exposed to DNL between 65 and 70 dB.   

Domesticated Animals and Wildlife 

Construction: Noise generated during construction would be confined to the base and would not affect 
domesticated animals.  Wildlife species inhabiting areas surrounding new building construction and 
existing structure alteration projects could be subject to increases in noise level and human activity. Any 
such increases would be temporary and therefore, would have less than significant impacts on wildlife in 
the area.  

Aircraft Noise:  Wildlife could be startled and temporarily displaced in the presence of increased noise 
and activity around the flight line, as aircraft operations will more than double once the F-35s arrive.  
However, these responses are expected to be temporary and wildlife would be expected to use adjacent 
habitat in such instances.  Aircraft have been flying at this installation for many decades and wildlife 
species would likely adapt to the increased noise levels generated by F-35A operations.  No significant 
impacts are anticipated for domesticated animals and wildlife under the Proposed Action Alternative. 

Airspace:   

Population 

Subsonic Flight.  Subsonic noise levels under the northern JPARC airspace are represented by the Onset-
Rate Adjusted Monthly Day-Night Average Sound Level metric, or Ldnmr.  This metric accounts for the 
specific effects of low-altitude and high-speed operations that can occur in airspace such as MOAs or 
Restricted Areas.  The busiest month was used for modeling purposes, or the conditions that would occur 
during major flying exercises.  The results include operations of both the F-35As and aircraft operating 
under the No-Action Alternative (reflective of current conditions).  Under the Proposed Action 
Alternative, all MOAs within the northern JPARC were estimated to have Ldnmr values less than 65 dB.  
Blair ATCAA (overlying R-2211) would experience the greatest increase of 14-dB increase; however, 
noise levels would still be less than 65 dB.  Subsonic noise conditions under the Proposed Action 
Alternative would not differ substantially from those found under the No-Action Alternative.  Therefore, 
less than significant impacts would be expected by implementing the Proposed Action Alternative. 

Supersonic Flight.  Under the Proposed Action Alternative, the towns of Delta Junction, Chicken, and 
Circle would be exposed to similar C-weighted Day-Night Average Sound Levels (CDNL) as found 
under the No-Action Alternative; Chicken would experience an increase of 1 dBC compared to no 
changes in Delta Junction and Circle.  For the number of sonic booms generated during the busiest month, 
there would be an increase of two per busiest month over Delta Junction and one more boom per busiest 
month over Circle.  No changes to the number of booms over Chicken would occur from implementing 
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the Proposed Action Alternative.  Supersonic noise conditions under the Proposed Action Alternative 
would not differ substantially from those found under the No-Action Alternative.  Therefore, less than 
significant impacts would be expected by implementing the Proposed Action Alternative. 

Land Use Compatibility 

An Ldnmr of less than 65 dB would occur across all airspace units, with the exception of R-2202, R-2205, 
and R-2211 (restricted areas associated with air-to-ground training ranges) where Ldnmr would be 65 dB, 
71 dB, and 68 dB, respectively.  These levels do not differ significantly from what is found under the No-
Action Alternative; therefore, less than significant impacts are anticipated in terms of land use 
compatibility.  In terms of the potential for outdoor speech interference in recreation areas, no more than 
10 events at or above an instantaneous maximum sound level of 65 dB (NA65Lmax) would occur in any of 
the modeled areas during the busiest month of a major flying exercise.  In terms of potentially audible 
outdoor events, most flight areas would experience less than 19 events at or above an instantaneous 
maximum sound level of 35 dB (NA35Lmax) during the busiest month of a major flying exercise.  Areas 
under the Blair and Viper modeled flight areas would experience between 130 and 140 NA35Lmax during 
the busiest month of a major flying exercise.  Compared to the No-Action Alternative, the Viper modeled 
area would have the greatest increase in NA65Lmax at 4 events per busiest month.  The Blair modeled area 
would have the greatest increase in NA35Lmax at 71 events per busiest month. 

Domesticated Animals and Wildlife 

As detailed in Section E.14.2 in Appendix E, animals exhibit a wide variety of responses to noise, ranging 
from startle to panicked flight. Consequently, some animal species may be more sensitive than other 
species and/or may exhibit different forms or intensities of behavioral responses. The majority of the 
literature suggests that domesticated animal species (cows, horses, chickens), as well as most wildlife 
species exhibit adaptation, acclimation, and habituation after repeated exposure to jet aircraft noise and 
sonic booms.  Noise is expected to increase; however, extensive mitigation measures are currently in 
place for areas within the JPARC that overlie critical habitat or hatchery areas, to minimize potential 
impacts to “at-risk” wildlife populations including Dall sheep, the Delta caribou herd, peregrine falcons, 
salmon, and subsistence species.  These mitigations include seasonal and/or altitude restrictions. All  
F-35A pilots would adhere to all airspace restrictions.  No critical habitat for threatened or endangered 
species lies underneath northern JPARC airspace.  Additionally, “at-risk” population areas overflown in 
the JPARC airspace have use restrictions in place to protect wildlife inhabiting them.  Minor and short-
term responses by migratory birds to aircraft flights in the northern JPARC are likely to occur.  However, 
significant adverse impacts to these species’ populations are unlikely under the Proposed Action 
Alternative.  Existing adverse impacts to wildlife populations are expected to continue under the Proposed 
Action Alternative. 

ES7.3 Air Quality 

Base: The total incremental emissions from the Proposed Action Alternative construction, operations, 
personnel commuting, and heating are shown in Table ES-7.  In addition to the criteria pollutants, volatile 
organic compounds (VOCs) and ammonia (NH3) are included because VOCs are an important ozone 
precursor gas and ammonia can cause secondary particulate matter and interfere with visibility.  The table 
shows the expected emissions during each year up to the steady state of 2021.  Additionally, because the 
emissions from the aircraft operations are the continuing activity, the mobile source emissions of criteria 
pollutants predicted for each squadron of 24 aircraft are shown separately in Table ES-8. 
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Table ES-7.  Total Emissions under the Proposed Action Alternative by Year 

Pollutant 
Emissions 

2016 
(ton/year) 

Emissions 
2017  

(ton/year) 

Emissions 
2018 

(ton/year) 

Emissions 
2019 

(ton/year) 

Emissions 
2020 

(ton/year) 

Emissions 
2021 

(ton/year)* 
VOC 0.926 5.423 0.677 11.698 23.398 23.398 
NOx 3.411 14.171 1.539 61.649 123.304 123.304 
CO 2.979 13.863 8.871 164.636 329.299 329.299 
SOx 0.006 0.027 0.009 6.202 12.404 12.404 
PM10 2.299 4.061 0.085 10.496 20.992 20.992 
PM2.5 0.185 0.000 0.073 8.829 17.659 17.659 
Pb 0 0 0 0 0 0 
NH3 0.006 0.034 0.080 0.465 0.930 0.930 
Legend:   
VOC = volatile organic compounds; NOx = nitrogen oxides; CO = carbon monoxide; SOx = sulfur oxides; PM10/2. 5= particulate matter 10 and 
2.5 micrometers in size; and Pb = lead. 

 

Table ES-8.  Projected F-35A Emissions per Squadron (24 aircraft per squadron) 
Calendar Year Scenario Emissions (tons/year) 

VOC SOx NOx CO PM10 PM2.5 
2019 1st Squadron 8.8 6.2 59.1 118.1 10.4 8.8 
2020 2nd Squadron 8.8 6.2 59.1 118.1 10.4 8.8 

Total Emissions Both Combined 17.6 12.3 118.1 236.1 20.7 17.5 

Total emissions, after steady state operations occur in 2021, were compared to the total emissions of the 
Fairbanks North Star Borough (FNSB).  The comparison showed the incremental increase to be 0.096 
percent for CO, 1.26 percent for NOx, 0.030 percent for VOCs, 0.246 percent for SOx, 0.050 percent for 
PM10, and 0.064 percent for PM2.5.  Due to the small incremental increases, the impact to regional air 
quality is considered less than significant.   

A second quantitative analysis was also conducted by comparing mobile source emissions of the A-10 
and F-16 squadrons stationed at Eielson AFB in calendar year 2004, to the proposed F-35 emissions 
expected in 2021.  This year represents a conservative estimate when the number of based aircraft was 
greater than what exists now.  Comparing the 2004 emissions with those depicted in ES-7, the F-35A 
would generate 0.4 more tons per year of VOCs, 4.3 more tons per year of SOx, 53.8 more tons per year 
of NOx, 32.2 more tons per year of CO, and 12.8 less tons per year of PM10.  In 2004, PM2.5, a subset of 
PM10, reporting was not required by the U.S. Environmental Protection Agency (USEPA).  When 
compared to historical emissions, the F-35A beddown would increase criteria emissions with the 
exception of PM10.  The two most important pollutants to the area are CO and PM10 due to the nearby CO 
maintenance area and the PM2.5 nonattainment area.  While CO would increase above the historic levels, 
the expected emissions are still a small fraction of the Borough emissions (0.096 per cent).  PM10 
emissions are expected to be less than historic emissions and are estimated to represent 0.050 percent of 
the Borough emissions.  There would be less than significant impacts to regional air quality. 

It was also identified that F-35 aircraft would traverse small portions of the PM2.5 nonattainment and CO 
maintenance areas while arriving and departing on particular flight tracks below 3,000 feet above ground 
level (AGL).  It was determined that emissions would equate to less than 1 ton of PM2.5 and about 1.1 
tons of CO.  The threshold, or de minimis, for PM2.5 is 100 tons in nonattainment areas and for CO it is 
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100 tons for areas in maintenance.  These emissions would not exceed de minimis thresholds for either 
criteria pollutant.  Therefore, no further conformity analysis is required. 

Airspace:  The F-35A operations would only represent a small portion of the activity currently underway 
in northern JPARC airspace, an area in attainment for all criteria pollutants.  The VOCs and NOx 
projected annual emissions would be substantially smaller than those generated by F-35As at the base.  
This is because F-35As primarily would fly above the 3,000-feet mixing height.  Therefore, less than 
significant impacts would be imposed and no adverse effects to regional air quality.  Additionally, 
visibility impairment to the only Class I area for Prevention of Significant Deterioration (PSD), Denali 
National Park, would not be affected.  The Park is about 15 miles from the northern JPARC airspace and 
with this transport distance, emissions would be dispersed by the time they reach this Class I area.  Other 
special use areas (e.g., conservation areas and wild and scenic rivers) would not be exposed to visibility 
impairment as the F-35A would spend a predominant amount of its flying above the 3,000-feet mixing 
height. 

Greenhouse Gases.  Carbon dioxide (CO2) was calculated for F-35A operations.  The calculated CO2 

emissions were 15,526 metric tons/year for each squadron.  This would be 31,052 metric tons at steady 
state, or 0.927 percent of the existing CO2 emissions for FNSB.  This is a global condition and reflects a 
cumulative impact.   

ES7.4 Safety 

Base:  Operations and maintenance activities conducted on Eielson AFB would continue to be performed 
in accordance with all applicable safety directives.  There are no specific aspects of F-35A operations or 
maintenance that create any unique or extraordinary safety issues.   

Fire Risk and Management.  Fire and crash response would continue to be provided by the Eielson AFB 
fire department.  In response to the increased use of advanced composite materials in aircraft, a 
Hazardous Aerospace Material Mishap Emergency Response (HAMMER) Integrated Process Team was 
chartered.  The HAMMER project identifies and inventories all hazardous aerospace materials on Air 
Force weapon systems and ensures procedures are in place to protect personnel from safety/health hazards 
associated with aerospace vehicle mishaps.  Although not anticipated, if new response procedures are 
required for unique materials used in the construction of the F-35A, the Air Force will develop them after 
the F-35A model is finalized and prior to being based at Eielson AFB.  Under the Proposed Action 
Alternative, fire fighters would continue to be fully trained and appropriately equipped for crash and 
rescue response, the beddown of the F-35A would not change these abilities.  Less than significant impact 
to fire risk and management are anticipated. 

Accident Potential Zones.  No changes to existing Accident Potential Zones (APZs) or Clear Zones would 
be required to accommodate F-35A operations.  The approximate 72 residences would continue to be 
located within APZ II in Moose Creek; however, the F-35A would follow all established airfield course 
rules to ensure that no new or increased safety risks would be introduced to the installation population or 
adjacent communities.  Less than significant impacts associated with accident potential zones are 
anticipated. 

Aircraft Mishaps.  Because of the emphasis on safety and design of its more powerful engine, the F-35A 
should have an operational mishap rate similar to other tactical fighter jet aircraft like the F-16 and F-15.  
Since they were operational to January 2015, F-16s had a Class A mishap rate of 3.49 and F-15s a rate of 
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2.36 for every 100,000 hours flown.  Additionally, F-35A pilots would use simulators extensively.  
Simulator training would include all facets of flight operations and comprehensive emergency procedures.  
This minimizes risk associated with mishaps due to pilot error.  The sophistication and fidelity of current 
simulators and related computer programs match the advancements made in aircraft technology.  As of 
February 2015, all three F-35 variants have flown a combined 17,594 hours; the F-35A has flown 8,932 
hours with one Class A mishap (an engine fire). 

Bird/Wildlife Strike Hazards (BASH).  There has been an annual average of 9.8 bird-aircraft strikes at 
Eielson AFB over the past 5 years.  Implementing the Proposed Action Alternative is expected to increase 
airfield operations by 138 percent, which would increase the number of bird strikes by aircraft to a 
possible average of 24.  Although this is a substantial increase in strikes, the Air Force considers this to be 
a minor impact that would have only negligible effects on bird populations on the base.  Three factors 
support this conclusion: 1) the F-35A would operate like all other fighter aircraft that have used Eielson 
AFB; 2) no aspect of the Proposed Action Alternative would increase concentrations of birds on or near 
the base; and 3) the base would continue use of the 354 FW BASH Plan and Air Force tools (bird 
avoidance model and Avian Hazard Advisory System) and cooperation with local U.S. Department of 
Agriculture Wildlife Services to limit BASH potential. Furthermore, when BASH risk increases, limits 
are placed on low altitude flights and certain types of training (e.g., multiple approaches).  Minor adverse 
impacts associated with BASH are anticipated. 

Airspace:  Under the Proposed Action Alternative, operations in northern JPARC airspace would increase 
by 40 percent compared to the No-Action Alternative.  Such an increase would not affect the abilities of 
this airspace to accommodate the proposed training activities by the F-35As and would not result in a 
need for structural changes to the airspace.  Total operations within northern JPARC airspace and ranges 
would remain within the capability and capacity of northern JPARC airspace. 

Fire Risk and Management.  The potential for wildfire ignition by flare use was identified during scoping 
as a public concern with F-35 operations; however, based on the emphasis of flight at higher altitudes, 
roughly 90 percent of F-35A flares released throughout authorized JPARC airspace would occur above 
15,000 feet MSL, further reducing the potential risk for accidental fires.  To mitigate the potential for 
wildland fires in the Delta Junction area, all fire management and response practices currently employed 
would continue.  These include monitoring the fire weather index and modifying planned training 
activities accordingly, establishing non-training buffers within 0.5 miles of training areas to protect the 
surrounding areas, and conducting prescribed burns and mechanical thinning in training areas.  The 
following standard measures would continue to be implemented: 

• Continue use of firefighting materials and equipment by all units on ranges or training areas 
during high and extreme fire risk index rating periods.  These firefighting tools would include but 
are not limited to Pulaskis, beaters, and portable water extinguishers. 

• Limit the use of certain ammunition and pyrotechnics during periods of elevated fire risk indices. 

Implementation of the above listed measures would minimize the potential for significant adverse impacts 
to lands and the public. 

Aircraft Mishaps.  No midair collisions and few reported near misses have occurred within the existing 
northern JPARC airspace.  Pilot attentiveness to safe flight practices would continue to avoid impacts to 
recreational flights in the airspace.  Additionally, maintenance of situational awareness, and use of 
available communications for tracking the scheduled and near real-time status of the SUAs would help 
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maintain a safe flying environment for all concerned.  Any changes to those capabilities and the current or 
future areas in which this service is provided would be appropriately addressed and communicated 
through those same venues.  The majority of flight operations would be conducted over remote areas; 
however, in the unlikely event that an aircraft accident occurs, existing response, investigation, and 
follow-on procedures would be enforced to ensure the health and safety of underlying populations and 
lands.  Less than significant aircraft mishap impacts are anticipated under the Proposed Action 
Alternative. 

Bird/Wildlife Strike Hazards.  Under the Proposed Action Alternative for Eielson AFB, the F-35A would 
operate in the same airspace environment as the current aircraft.  As such, the overall potential for bird-
aircraft strikes is not anticipated to be statistically different following the beddown of the F-35A.  It is 
anticipated that BASH potential would be mitigated somewhat due to the fact the F-35A attains altitude 
more rapidly and would spend less time at lower altitudes where species generally fly.  In addition, F-35A 
aircrews operating in the JPARC would be required to follow applicable procedures outlined in the 354 
FW BASH Plan; adherence to this program has minimized bird-aircraft strikes. When risk increases, 
limits are placed on low altitude flights. Furthermore, special briefings are provided to pilots whenever 
the potential exists for greater bird-strike risks within the airspace; F-35A pilots would also be subject to 
these procedures. Under the Proposed Action Alternative, BASH risk would impose less than significant 
impacts. 

ES7.5 Socioeconomics 

Base:  Impacts on the local FNSB economy resulting from the F-35 Beddown are expected to be positive.   

Population, Demographics, and Economics.  The FNSB population is projected to be 106,822 by 
calendar year 2020, the addition of 2,765 would represent an increase of 2.6 percent over this level.  
Demographic characteristics would not change in any material way in FNSB.  Some slight variation from 
the No-Action Alternative conditions may occur, but any changes would be less than significant.  
Construction activities are anticipated to occur from FY16 to FY20 and would inject an estimated $453 
million into the economy.  A change in population is not considered an impact itself; however, population 
change has the potential to drive positive or negative impacts to other socioeconomic factors.  Less than 
significant impacts to population demographics and a beneficial economic impact can be anticipated 
under the Proposed Action Alternative. 

Schools, Housing, Transportation, and Utilities.  The Proposed Action Alternative would add about 385 
students to the Fairbanks North Star School District enrollment, representing an increase of 2.8 percent 
over current enrollment.  The school district identified excess capacity at schools that would be used by 
these additional students.  The Proposed Action Alternative, therefore, would not push the Fairbanks 
North Star School District beyond its current capacity, and because it is anticipated that federal education 
impact aid payments would increase in proportion to the additional student population, affects to schools 
are anticipated to be less than significant.   

The Proposed Action Alternative would lead to an increase of 314 households living off base.  The 
increase of 314 households would increase occupancy levels by potentially taking up 9 percent of 
available rental units.  The FNSB Economic Development Corporation estimates that there are currently 
enough available properties to meet the anticipated requirements, particularly in light of ongoing 
development.  Less than significant impacts to housing in the FNSB are anticipated under the Proposed 
Action Alternative.   
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Existing transportation and utilities infrastructure (e.g., power, potable water, wastewater, and solid 
waste) on Eielson AFB and in the FNSB would support additional on- and off-base requirements 
associated with the Proposed Action Alternative.  Therefore, less than significant impacts to 
transportation and utilities are anticipated. 

Airspace:  There would be no change to socioeconomic conditions underlying northern JPARC airspace 
resulting from the Proposed Action Alternative.  Continued compliance with flight avoidance areas and 
seasonal flight restrictions in identified subsistence areas underlying JPARC airspace would continue.  
There would be less than significant impacts to subsistence pursuits.   

ES7.6 Land Management 

Base:  Under the Proposed Action Alternative, there would be no changes to land management when 
compared to the No-Action Alternative.  No installation plans would need to be changed and land 
management plans in FNSB are consistent with the anticipated population growth associated with 
bringing two F-35A squadrons to Eielson AFB.  Implementing the Proposed Action Alternative would 
result in no significant impacts to land management. 

Airspace:  The Proposed Action Alternative would not require acquisition of any lands underlying 
northern JPARC airspace.  The F-35As would operate in existing airspace and in a similar manner to 
current use, but increase operations by about 40 percent.  The F-35As, however, would fly 90 percent of 
the time at altitudes above 15,000 feet MSL.  These proposed operations would not require any changes 
to land management plans or conflict with existing management objectives of federal, state, tribal, or local 
management agencies.  This conclusion is justified because F-35A operations are a continuation of 
military aircraft training in the northern JPARC airspace, operations that have been continuous for several 
decades.  The introduction of a new aircraft, in an area already overflown by military aircraft, would not 
necessitate any changes to land management plans for special use areas underlying northern JPARC 
airspace. 

ES7.7 Cultural and Traditional Resources 

Base:   

Traditional/Alaska Native.  To date, Alaska Native villages and organizations have not identified any 
traditional cultural properties on Eielson AFB.  Therefore, under the Proposed Action Alternative, no 
direct or indirect impacts to traditional cultural properties are anticipated. 

Archaeological and Architectural.  No known prehistoric sites have been recorded at Eielson AFB.  
Therefore, no direct or indirect impacts to prehistoric sites from the Proposed Action Alternative are 
anticipated.   

No direct or indirect impacts are anticipated for the Engineer Hill Munitions Historic District, as none of 
the igloos would be modified or demolished.  One structure, Building 1121 in the Flightline Historic 
District, would experience interior modifications.  This would not affect the characteristics that contribute 
to the historic significance of the district.  Six new munitions igloos would be constructed between 
existing igloos at the Quarry Hill Munitions Historic District.  No demolition of existing munitions 
storage igloos would occur.  The Air Force has identified a finding of no effect on historic properties in 
the Area of Potential Effect (APE) on base and has requested concurrence of this finding from the State 
Historic Preservation Officer (SHPO). 
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Airspace:   

Traditional/Alaska Native.  To date, no specific traditional cultural properties have been identified by 
Alaska Native villages and communities under the airspace in the APE.  As discussed earlier, there would 
be little change in subsonic or supersonic noise levels for the airspace units under the Proposed Action 
Alternative.  Therefore, no direct or adverse impacts to traditional cultural properties beyond what exist 
under current conditions are anticipated.  Under the Proposed Action Alternative, subsistence hunting 
could potentially become more difficult due to the increase in aircraft noise.  However, seasonal 
adjustments, restrictions, and limitations (see Appendix D, Section D.1) have been instituted to minimize 
impacts to subsistence hunting.  Therefore, no significant adverse impacts to traditional subsistence 
opportunities would occur beyond what exist under current conditions. 

Archaeological and Architectural.  Under the Proposed Action Alternative, the only source of impacts to 
archaeological or architectural resources beneath the northern JPARC airspace is through sound and 
vibration.  There would be little change in subsonic or supersonic noise levels in northern JPARC 
airspace.  Noise levels in most areas would not exceed 45 dB Ldnmr, including the location of the Eagle 
Historic District National Historic Landmark.  Compared to existing conditions, the Proposed Action 
Alternative would increase the supersonic noise levels by less than 1 dB.  This would occur in areas 
already subject to sonic booms and would not be at a level to produce an adverse effect to historic 
properties.  Therefore, no direct or indirect adverse impacts to archaeological or architectural resources 
would occur under the Proposed Action Alternative.  The Air Force has identified a finding of no effect 
on historic properties in the airspace APE and has requested concurrence of this finding from the SHPO. 

ES7.8 Environmental Justice and Protection of Children 

Base:  With the exception of noise, there would be no adverse or disproportionate impacts to 
environmental justice populations, children, and the elderly.  As presented in Sections 4.4 Air Quality, 4.5 
Safety, 4.12 Water Resources, 4.13 Hazardous Materials, Hazardous Wastes, Toxic Substances, and 
Contaminated Sites, and 4.14 Recreational and Visual Resources there are no significant or adverse 
impacts introduced to the general public from F-35A operations under the Proposed Action Alternative.  
Therefore, no adverse or disproportionate impacts would be introduced to environmental justice 
populations, children, or the elderly with the exception of noise. 

Under the Proposed Action Alternative, aircraft-generated DNL equal to greater than 65 dB would 
increase for some areas outside of base boundaries but would not exceed 65 dB DNL for any 
concentrations of children or the elderly (Figure ES-5), low-income, or minority population areas.  Noise 
levels below 65 dB DNL are typically considered compatible with all land uses and sensitive receptors 
such as children and the elderly.  Therefore, the Proposed Action Alternative would not introduce 
disproportionate adverse impacts generated by aircraft noise to these off-base environmental justice 
communities. 

Supplemental noise analysis, however, does indicate that classroom learning interference would increase 
at all three on-base schools and a Child Development Center because of increased aircraft operations.  
These impacts could be considered adverse.  Analysis indicates that Ben Eielson Junior/Senior High 
School and Crawford Elementary School would be exposed to DNL of 66 dB, which represents an  
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Figure ES-5.  Sensitive Populations (Children and the Elderly) Exposed to at Least 45 dB 

under the Proposed Action Alternative 
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increase of 5 dB from baseline and no-action conditions.  These two schools, as well as Anderson 
Elementary School and the Child Development Center, would experience increases in classroom learning 
interference events:  three more events per hour with windows open and two more events per hour with 
windows closed.  Off base, the Loving Learning Day Care center would experience a one-event per hour 
increase with windows open, an increase of one compared to the No-Action and baseline conditions.  This 
would not be considered adverse or significant and would not be disproportionate.  No other off-base 
schools would experience changes in noise levels when compared to the No-Action Alternative. 

Airspace:  Environmental justice populations (to include low-income, minority, children, and the elderly) 
under the northern JPARC airspace would not be disproportionately impacted by the Proposed Action 
Alternative.  The USEPA identifies a threshold for impacts/increases in noise levels of 10 dB or greater as 
very noticeable.  Under the Proposed Action Alternative, subsonic noise levels do not increase more than 
5 dB DNL; supersonic noise levels increase no more than 1 dBC; and the number of sonic booms 
generated during the busiest month (i.e., 6 weeks out of the year) would increase no more than 2 booms 
per busiest month.  In no instance are there adverse or significant impacts to the populations underlying 
northern JPARC airspace.  Therefore, no disproportionate health effects or environmental concerns would 
occur to environmental justice populations, children, or the elderly.  There would be no adverse noise 
levels introduced, nor would any air quality, water quality, floodplains, or hazardous materials/toxic 
wastes introduced that would disproportionately or adversely affect the health and safety considerations 
of these sensitive populations.   

ES7.9 Natural Resources 

Base:  There are no designated critical habitats and no threatened and endangered species listed under the 
Endangered Species Act, which are known to occur on Eielson AFB.  A limited amount of wetlands 
would be removed (about 13 acres) because of construction activities (Figure ES-6).  There are no 
practicable alternatives for these wetland impacts because of the need to accommodate the aircraft 
hangars and shelters adjacent to F-35 operations facilities along the flight line, locate the south heating 
plant next to existing utility corridors, and place the flightline kitchen near aircraft operations and 
logistics areas.  The missile maintenance facility location was placed to allow for explosive safety 
distance requirements.   
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Figure ES-6.  Proposed Action Alternative Facility and Infrastructure 

Construction and Modification in Wetland Areas 

Airspace:  Sources of potential impacts to natural resources under the Proposed Action Alternative 
include increases in aircraft activity, changes in the noise environment, and bird/wildlife aircraft strikes 
within the northern JPARC airspace.  No significant impacts would occur to vegetation and wildlife.  This 
conclusion is supported because there would be no ground disturbance associated with this proposal 
except a continuance of ordnance and munitions use at existing military ranges.  For potential impacts 
introduced by aircraft flight operations, extensive mitigation measures are currently in place for areas 
within the JPARC that overfly critical habitat or hatchery areas to minimize potential impacts to “at-risk” 
wildlife populations including Dall sheep, the Delta caribou herd, peregrine falcons, salmon, and 
subsistence species.  These mitigations, which provide protections of all wildlife species in these 
avoidance areas, include seasonal and/or altitude restrictions.  F-35A flight operations would adhere to all 
published airspace restrictions within JPARC.  Additionally, an increase of 40 percent to overall 
operations conducted in the JPARC airspace could produce mild and short-term responses to aircraft 
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flights; therefore, no significant adverse impacts to wildlife populations are expected under the Proposed 
Action Alternative.   

For special status species, only two threatened or endangered species have the potential to be found 
underneath the northern JPARC airspace:  the Short-tailed albatross and Eskimo curlew.  These are shore 
birds and the likelihood of their existence in northern JPARC airspace would be negligible.  Additionally, 
no critical habitat lies underneath northern JPARC airspace.  Therefore, no impacts to threatened or 
endangered species would occur under the Proposed Action Alternative.   

A wide variety of migratory bird species listed under the Migratory Bird Treaty Act occur within the 
northern JPARC airspace, including bald and golden eagles, which are also protected under the Bald and 
Golden Eagle Protection Act, as well as trumpeter swans.  To minimize the risk of mid-air collisions and 
disturbance to migrating birds, visual observations of migrating birds are communicated between pilots 
and range control personnel.  Such protocols and adherence to the current BASH plan would continue 
under the Proposed Action Alternative and would help reduce any adverse impacts to migrating birds. 
Additionally, “at-risk” population areas overflown in the northern JPARC airspace have avoidance 
restrictions in place to protect wildlife inhabiting them.  Mild and short-term responses by migratory birds 
to aircraft flights in the northern JPARC airspace are likely; however, no significant adverse impacts to 
these species’ populations would occur because F-35A pilots would comply with all flight restrictions, 
seasonal limitations, and mitigations identified in the 11th Air Force Alaska Airspace Handbook. 

ES7.10 Earth Resources 

Approximately 66 acres would be disturbed for proposed construction.  The area proposed for new 
construction lies on a flat area of the base; therefore, excess runoff and erosion would not be generated.  
Most of the construction would occur on areas of the base that have been previously disturbed or are 
currently occupied by existing buildings or structures.  Any needed fill would be taken from on-base 
resources.  As such, no significant impacts to geology, topography, and soils would occur. 

Although Eielson AFB lies in a seismically active area, most earthquakes are low in magnitude with only 
the highest few reaching a magnitude of 5.0 on the Richter Scale.  Construction would not affect seismic 
activity nor would the proposed construction be exposed to unique seismic risks requiring additional 
design and construction criteria beyond what is normal for the Fairbanks area.  Therefore, no significant 
impacts would result from the seismic conditions at Eielson AFB. 

ES7.11 Water Resources 

Base:   

Quantity.  An estimated population increase would introduce additional demand on the water supply from 
aquifers located at and nearby Eielson AFB.  This is estimated to be 409,220 gallons per day (0.41 million 
gallons per day).  As this aquifer is part of a vast system and receives constant recharge from the nearby 
Tanana and Chena Rivers, an increase in less than 6 percent of the FNSB population would not adversely 
affect water quantity within the local aquifer system.  Additionally, increases of wastewater due to 
additions in personnel and dependents would not exceed the wastewater permitted level of 2 million 
gallons per day.  Under the no-action and baseline conditions, about 500,000 gallons per day of domestic 
and industrial wastewater is generated.  An approximate 50 percent increase in the base population would 
not introduce significant impacts to either potable or wastewater resources. 
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Quality.  Impacts to water quality due to construction related activities, would be minimized or eliminated 
by the incorporation of proper construction, erosion control, and structural engineering techniques into the 
final project design and construction.  Drinking water would continue to be monitored for contaminants 
using USEPA-approved methods.  No significant impacts to water quality are anticipated as a result of the 
Proposed Action Alternative. 

Stormwater.  About 21 acres of impervious surfaces would be introduced.  Localized increases in 
stormwater run-off could potentially occur in these areas; however, any possible increases would not 
exceed the current capacities of stormwater systems at Eielson AFB.  Garrison Slough, a stormwater 
drainage ditch, is the only designated impaired water body located on the installation (specifically with 
polychlorinated biphenyl).  However, construction would not occur in areas likely to affect the slough nor 
would the Proposed Action Alternative introduce increased levels of polychlorinated biphenyl.  No 
significant impacts to stormwater systems are anticipated under the Proposed Action Alternative. 

Floodplains.  Under the Proposed Action Alternative, an estimated 4 acres would be developed within the 
100-year floodplains (Figure ES-7).  This development would occur in the area identified for the aircraft 
shelter along the flightline.  No other practicable alternative was identified because this 16-aircraft shelter 
needs to be adjacent to the flightline and sited to accommodate explosive safety distance requirements.  
Adherence to floodplain risk management objectives and procedures, as identified in Executive Order 
13960 and detailed in the Eielson AFB Integrated Natural Resources Management Plan, would ensure 
that impacts from facilities constructed within the 100-year floodplain are minimized.  Risk management 
strategies include elevating facilities to reduce water infiltration, and the correct anchoring of structures 
and impervious surfaces to eliminate sinks and/or swells associated with water levels. 

Airspace:  Under the Proposed Action Alternative, there would be no ground-disturbing activities or 
personnel changes associated with training and operations conducted within northern JPARC airspace.  
Therefore, no impacts to water resources quality and quantity, stormwater systems, or floodplains would 
result from implementing the Proposed Action Alternative in northern JPARC airspace. 
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Figure ES-7.  Proposed Action Alternative Facility and Infrastructure Construction and 

Modifications within the 100-Year Floodplain 

 

ES7.12 Hazardous Materials, Hazardous Wastes, Toxic Substances, and Contaminated Sites 

Base:   

Hazardous Materials.  With an increase of aircraft based at Eielson AFB, there also would be an overall 
increase in hazardous materials used.  Procedures for hazardous material management established for 
Eielson AFB would continue during all construction and renovation activities as well as in future aircraft 
maintenance operations.  These existing practices and procedures can accommodate the increase of 
hazardous materials.  The types of materials recycled from F-35 maintenance would be similar to aircraft 
currently operating at Eielson AFB and no changes to recycling procedures would be required.  Less than 
significant impacts would occur to hazardous materials if the Proposed Action Alternative were 
implemented. 

Hazardous Waste.  The types of hazardous waste streams generated by F-35A operations are expected to 
be less than those generate by F-16 aircraft because operations involving hydrazine, cadmium and 
hexavalent chromium primer, and various heavy metals have been eliminated or greatly reduced for the  
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F-35A.  Hazardous waste quantities would increase because there would be more operating aircraft than 
under the No-Action Alternative.  Eielson AFB would continue to operate within its large quantity 
generator hazardous waste permit conditions.  In addition, established hazardous waste procedures would 
continue to be followed during future squadron operations and for all construction and renovation that 
may occur in association with the Proposed Action Alternative.  The disposal of low observable coatings 
and demilitarization activities would be contracted to a vendor permitted to dispose of such materials, and 
would not affect the waste streams at Eielson AFB.  Less than significant impacts would occur to 
hazardous wastes if the Proposed Action Alternative were implemented. 

Toxic Substances.  Any structures proposed for upgrade or retrofit would be inspected for asbestos 
containing material and lead-based paint according to established Eielson AFB procedures prior to any 
renovation activities.  If any issues are discovered during renovation activities, all asbestos containing 
material would be properly removed and disposed of prior to or during demolition in accordance with 40 
CFR 61.40 through 157 and established Eielson AFB procedures.  Any lead-based paint would also be 
managed and disposed of in accordance with Toxic Substance Control Act, Occupational Safety and 
Health Administration (OSHA) regulations, Alaska requirements (regarding site work practices for 
buildings with lead-based paint), and established Eielson AFB procedures.  No significant impacts 
associated with toxic substances are anticipated under the Proposed Action Alternative. 

Installation/Environmental and Compliance Restoration Programs.  Proposed construction activities 
would be located in the south loop and overlap or lie adjacent to an Installation Restoration Program site 
and several Compliance Restoration Program sites.  The proposed dormitory construction site would be 
near and Installation Restoration Program Site.  Although these restoration program sites coincide with 
proposed renovation and/or construction sites, close coordination with Environmental Restoration 
Program leadership would occur to avoid adverse impacts.  Military Response Area sites also occur near 
proposed construction areas but none coincides with the areas of proposed construction.   

Residues from Aqueous Film Forming Foam (fire-fighting foam) containing perfluorooctanesulfonic acid 
and perfluorooctanoic acid were recently detected in ground water.  It appears to have resulted from using 
this foam for training at the fire stations and in response to actual aircraft fires.  Eielson AFB is working 
closely with USEPA and Alaska Department of Environmental Conservation (ADEC) to determine future 
course(s) of action(s).  It is not expected that response actions would interfere with F-35A construction; 
however, some additional measures during construction, may be required if dewatering is necessary.  The 
F-35A operations would not increase health risks or alter existing conditions of these residues when 
compared to the No-Action Alternative. 

Airspace:  The Air Force has specific emergency-response procedures for aircraft mishaps involving 
composite materials contained in Technical Order 00-105E-9.  Air Force Manual 10-2504 (December 
2009) provides guidance for responding to major accidents and natural disasters and Air Force Instruction 
10-2501 provides response planning guidelines for major accident response, natural disasters, and enemy 
attack.  These procedures would be followed to ensure less than significant impacts to areas underlying 
northern JPARC airspace from hazardous materials and toxic substances. 

ES7.13 Recreational and Visual Resources 

Base:  Under the Proposed Action Alternative, the number of total airfield operations would increase, 
resulting in increased noise levels in areas used for recreational purposes on and off base.  Military jet 
overflights can adversely affect recreation activities for those who value or expect a natural soundscape.  
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However, visitors to recreational sites can distinguish between concepts of annoyance and interference 
produced by aircraft sound.  Annoyance is an emotional reaction, while interference is more of a 
subjective judgment.  Studies have indicated that if visitors know that they could see or hear aircraft while 
in a remote area, they are less annoyed by aircraft noise.  Inhabitants of the base and surrounding 
communities have lived with a military presence since the establishment of Eielson AFB in 1943.  
Therefore, any increase in sound would not significantly affect the setting or experiences that people have 
on or off base.  In terms of the visual landscape, new facilities would be consistent with existing military 
base facilities.  Under the Proposed Action Alternative, no significant impacts to recreational and visual 
resources are anticipated at and around the base. 

Airspace:  There would be an increase in the frequency of airspace operations; however, the noise levels 
would remain similar as found under the No-Action Alternative.  In no instances would the Ldnmr exceed 
52 dB, and with the exception of the Steese National Conservation Area/Birch Creek Wild and Scenic 
River, all other special use areas would experience Ldnmr of less than 45 dB during the busiest month (i.e., 
for 6 non-consecutive weeks ranging from April to October).  In terms of supersonic operations,  
C-weighted DNL would remain below 54 dB over special use areas, with only the Steese National 
Conservation Area/Birch Creek Wild and Scenic River, and the Charley and Fortymile Wild and Scenic 
River areas experiencing a 1-dB increase.  Yukon-Charley Rivers National Preserve, Yukon Flats 
National Wildlife Refuge, and Lake George would experience a one-boom per busiest month increase and 
the Steese National Conservation Area/Birch Creek Wild and Scenic River and Charley Wild and Scenic 
River would experience a two-boom per busiest month increase. 

Some individuals may perceive this noise increase as interfering with the quality of their recreation; 
however, the F-35A would be conducting activities similar to those currently conducted by the F-16, but 
at predominantly higher altitudes, resulting in a negligible increase in noise levels on the ground.  
Likewise, overflights would not change the visual experience of the characteristic landscape.  
Consequently, in combination with the currently identified mitigations measures, increase in noise 
associated with the Proposed Action Alternative would not result in significant impacts to recreational or 
visual resources.  

Table ES-9 provides a summary comparison of impacts for each of the resource categories.
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ES.8 SUMMARY COMPARISON OF IMPACTS BY ALTERNATIVE 

Table ES-9.  Summary Comparison of Impacts by Alternative 
Resource Areas No Action Proposed Action Potential Mitigation Measures 

Airfield and Airspace Operations and Management 

Base:   Airfield operations No impacts to airfield operations and 
management. 

There would be no significant impacts to Eielson AFB airfield and 
airspace structure. 

No mitigation measures proposed. 
Airspace:   Training and 

exercise operations 
No effect to northern JPARC airspace use or 
management. 

No changes to airspace management. There would be a 40-percent 
increase in operations; however, the airspace has sufficient ability 
to absorb this increase.  Ongoing interaction between Eielson 
AFB, the Alaska Civil/Military Aviation Council, and state and 
federal agencies, as well as continued use of the SUAIS, ensures 
continued compatibility of military and commercial/civil aviation 
in the JPARC airspace.  Less than significant impacts are 
anticipated to airspace operations and management.  Civil and 
Commercial Aviation Airspace Use - The mishap potential would 
be low and thus, less than significant impacts. 

Acoustic Environment 

Base:   
Population, Areas, 
and various noise 
effects 

Existing noise impacts would continue with less 
than significant impacts. 

On base noise exposure would increase noticeably for residential 
areas, schools, and child development center; there would be a 
potential for significant on-base noise impacts.  Off base, 
increased number of residences in Moose Creek would be 
exposed to noise levels between 65 and 70 decibel Day-Night 
Average Sound Level and a day care center would experience an 
increase in the number of classroom learning interference events.  
There is the potential for significant on- and off-base noise 
impacts. 

Noise exposure mitigation 
measures will be identified 
through public and agency review 
and input. 

Airspace:   Population 
Noise levels would remain consistent with 
baseline conditions; less than significant noise 
impacts are anticipated. 

Subsonic and supersonic operations would not generate noise 
levels to result in significant impacts to underlying populations of 
the northern JPARC airspace.  There would continue to be a 
potential to disturb underlying populations during major flying 
exercises. 

No mitigation measures proposed. 

Air Quality 

Base:   
Criteria pollutants, 
conformity 
applicability, 

Emissions of criteria pollutants and greenhouse 
gases would not affect regional air quality or 
attainment status. 

Emissions of criteria pollutants and greenhouse gases would not 
affect regional air quality or attainment status. Less than 
significant impacts. 

 
No mitigation measures proposed. 
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Table ES-9.  Summary Comparison of Impacts by Alternative 
Resource Areas No Action Proposed Action Potential Mitigation Measures 

Airspace:   

Greenhouse Gases, 
and Hazardous Air 
Pollutants 

Emissions of criteria pollutants and greenhouse 
gases would not affect regional air quality or 
Prevention of Significant Deterioration for 
Denali National Park, as well as to the Yukon-
Charley Rivers National Preserve and Steese 
National Conservation Area. No significant 
impacts. 

Emissions of criteria pollutants and greenhouse gases would not 
affect regional air quality or deteriorate air quality in:  
Denali National Park (Prevention of Significant Deterioration  
Class 1 Area); Yukon-Charley Rivers National Preserve;  
Yukon Flats National Wildlife Refuge; the Steese National  
Conservation Area; or designated wild and scenic rivers.  No  
significant impacts to regional air quality within the northern  
JPARC airspace. 

 
 
 
No mitigation measures proposed. 
 

Safety 

Base:   

Accident Potential 
Zones (i.e., public 
safety), Mishaps, 
Bird/Wildlife Strike 
Hazards 

Ground and flight safety considerations 
associated with current operations would 
remain in place.  No significant impacts. 

Fire Risk and Management - No impact to current fire fighter 
abilities and mutual aid agreements.  
Accident Potential Zones - No impact to existing Accident 
Potential Zones or Clear Zones. 
Aircraft Mishaps - Operational mishap rate similar to other 
tactical fighter jet aircraft like the F-16 and F-15.  Impacts less 
than significant. 
Bird/Wildlife-Aircraft Strike Hazards - BASH is not anticipated to 
change significantly and affect this facet of safety at Eielson AFB. 

No mitigation measures proposed. 

Airspace:   

Public Safety, 
Mishaps, 
Bird/Wildlife Strike 
Hazards 

Continuation of plans, procedures, and 
processes currently used for minimizing flight 
safety risks for all flight activities within the 
existing JPARC airspace would incur no 
significant impacts. 

Total operations within the JPARC airspace and ranges would 
remain within the capability and capacity of the JPARC.  No new 
accident response procedures would be required. 
Fire Risk and Management - All guidance, regulations, and 
instructions for ordnance delivery at the three impact areas and 
flare use would be adhered to; fire response and suppression 
capabilities would continue to meet all requirements.  Mutual aid 
agreements and coordination between Air Force personnel and 
wildland fire-fighting personnel regarding fire detection and 
response would continue.  Less than significant impacts. 
Bird/Wildlife-Aircraft Strike Hazards - Overall potential for bird-
aircraft strikes is not anticipated to be statistically different from 
the No-Action Alternative.  Less than significant BASH impacts 
are expected. 
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Socioeconomics 

Base:   

Economics, 
Demographics, 
Population Housing, 
Public Schools, and 
Utilities Emergency 
Medical/Police/Fire 
Response 

Population, Demographics, and Economics - 
Socioeconomic conditions related to population, 
demographics, and economics would remain 
consistent with current conditions. 
Schools, Housing, Transportation and Utilities - 
Socioeconomic conditions related to schools, 
housing, and transportation and utilities would 
remain consistent with current conditions. 
Health, Fire, and Crime Response - 
Socioeconomic conditions related to health, 
fire, and crime response would remain 
consistent with current conditions. 

Population - Population would increase by 2.7 percent to FNSB.  
Demographics - General demographics of the regional population 
would not change in any material way.  Economics - Positive 
impact to local economy.  Schools - Increase in student enrollment 
would be within the current capacity of Fairbanks North Star 
School District. Less than significant impacts.  Housing - Increase 
in the number of people living off base can be absorbed by the 
community; no significant impacts.  Transportation and Utilities - 
Additional on- and off-base residential population is not 
anticipated to strain the base or regional transportation and 
utilities infrastructure.  Therefore, less than significant impacts to 
utilities are anticipated.  Health, Fire, and Crime Response - 
Additional off-base residential population is not anticipated to 
strain the capacity of current health, fire, and crime response 
services in the region.  Therefore, less than significant impacts to 
health, fire, and crime response services are anticipated. 

No mitigation measures proposed. 

Airspace:   Subsistence 

No changes to existing conditions in aircraft 
operations within JPARC airspace.  Continued 
compliance with flight avoidance areas and 
seasonal flight restrictions in identified 
subsistence areas would continue.  Less than 
significant impacts to subsistence pursuits. 

No impacts to the population, demographics, economics, schools, 
housing, transportation, utilities, or health, fire and crime 
response.  Continued compliance with flight avoidance areas and 
seasonal flight restrictions in identified subsistence areas would 
continue and, therefore, less than significant impacts to 
subsistence pursuits. 

Land Management 

Base:   
Local, state, and 
federal land 
management plans 

No change from baseline conditions, therefore, 
no impacts to management. 

No changes to land use designations or management objectives on 
Eielson AFB.  Off base, the Proposed Action Alternative would 
not require purchase of any lands or effect how lands are 
managed.  No impacts to land management objectives, either on  
or off base. 

No mitigation measures proposed. 

Airspace:   
Local, state, and 
federal land 
management plans 

No change from baseline conditions, therefore, 
no impacts to land management. 

No lands would be acquired underneath the northern JPARC 
airspace and aircraft operations would be consistent with current 
conditions.  Agency land management plans and objectives would 
not be affected by F-35 operations in JPARC airspace where 
aircraft have been operating for several decades.  Less than 
significant impacts to land management under the airspace are 
anticipated. 
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Cultural Resources 

Base:   

Traditional, 
prehistoric and 
historic 
archaeological and 
architectural 
resources 

Traditional/Alaska Native - No change when 
compared to baseline conditions on Eielson 
AFB, therefore, no impacts to traditional Alaska 
Native resources. 
Archaeological and Architectural - No change 
to baseline conditions, therefore, no significant 
impacts to archaeological and architectural 
resources. 

Traditional/Alaska Native - No direct or indirect impacts to 
Traditional or Alaska Native resources.  Archaeological and 
Architectural - No known prehistoric sites have been recorded at 
Eielson AFB.  Therefore, no direct or indirect impacts to 
prehistoric archaeological sites are anticipated.  While 
construction would occur in two munitions historic districts, all 
development would be undertaken in accordance with the 
Program Comment.  The Flightline Historic District would 
continue to experience the indirect effect of aircraft operations on 
the flightline; however, this is in keeping with the setting of the 
district and would not affect the integrity of the district.  There 
would be no adverse impacts to historic properties in the area of 
potential effect. 

No mitigation measures proposed. 

Airspace:   Traditional 
resources 

Traditional/Alaska Native - No change when 
compared to baseline conditions underlying 
northern JPARC airspace.  No significant 
impacts to traditional Alaska Native resources. 
Archaeological and Architectural - No change 
compared to baseline conditions of 
archaeological and architectural resources 
underlying northern JPARC airspace, therefore, 
no significant impacts to these resources. 

Traditional/Alaska Native - Continued adherence of F-35 pilots to 
seasonal flight adjustments, restrictions, and limitations in the 
northern JPARC airspace would minimize impacts to subsistence 
hunting.  Therefore, impacts would be less than significant.  
Archaeological and Architectural - No damage to historic 
structures from supersonic or subsonic operations is anticipated.  
Therefore, no direct or indirect adverse impacts to archaeological 
or architectural resources would occur in the area of potential 
effect. 

Environmental Justice and Protection of Children 

Base:   

Low income, 
minority, children, 
and the elderly 

The No-Action Alternative would not 
disproportionately affect low-income 
populations, minority populations, children, or 
the elderly. 

The Proposed Action Alternative does not introduce any 
significant or adverse impacts to air quality; safety; water quality; 
or hazardous materials/waste, toxic substances, and contaminated 
sites. There could be disproportionate and significant impacts for 
children attending the on-base schools and child development 
center, and off base at a day care center due to increased noise 
levels and classroom learning interruptions. This could be 
considered a disproportionate adverse impact. 

Classroom interference mitigation 
measures will be identified 
through public and agency review 
and input. 

Airspace:   

The Proposed Action Alternative does not introduce any 
significant or adverse impacts to noise; air quality; safety; water 
quality; or hazardous materials/waste, toxic substances, and 
contaminated sites. Therefore, no disproportionate or adverse 
health effects or safety risks would be introduced to low-income 
populations, minority populations, children, or the elderly 
underlying northern JPARC airspace. 

No mitigation measures proposed. 
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Natural Resources 

Base:   

Wildlife, vegetation, 
wetlands, and 
special status 
species 

Wildlife, Vegetation, and Special Status Species 
– No significant impacts with continued 
adherence to federal, state, local, and base rules 
and regulations codified in the Integrated 
Natural Resource Management Plan. 

Wildlife - Increased noise and activity due to construction and 
existing structure alteration projects would be short in duration, 
and would not present significant adverse impacts to wildlife 
populations.  Vegetation - No critical habitat would be disturbed, 
no impact.  Wetlands – About 13 acres would be removed.  No 
practicable alternative to this significant impact can be identified. 

Wetland mitigation measures will 
be identified through public and 
agency review and input. 

Airspace:   Special status 
species 

No significant impacts to underlying special 
status species with continued adherence to 
seasonal flight limitations and avoidance areas 
in JPARC airspace. 

Wildlife - No threatened and endangered species present. Current 
mitigations identified in the 11th Air Force Alaska Airspace 
Handbook and those that the JPARC EIS have identified (which 
will be fully implemented by 2021), provide protection to “at 
risk” or special status species that reduces impacts to less than 
significant.  Vegetation - No impacts to critical habitat.  Wetlands 
- No impacts. 

No mitigation measures proposed. 

Earth Resources 

Base:   
Topography, 
geology, soils, and 
seismology 

Continued use of erosion control measures to 
minimize sedimentation. 

About 66 acres would be disturbed.  Less than significant impacts 
by adhering to sedimentation and erosion minimization measures 
required for all construction projects. No mitigation measures proposed. 

Airspace:   N/A No impacts. No impacts. 
Water Resources 

Base:   

Water 
quantity/quality, 
stormwater, 
wastewater, and 
floodplains 

Continued adherence to the Stormwater 
Pollution Prevention and avoidance of 
floodplains. 

Quantity - There is existing on-base capacity to provide potable 
water and support wastewater treatment.  Quality - Ground water 
would not be affected or degraded.  Stormwater - Sufficient 
stormwater drainage system exists to support the approximate 21 
acres of impervious surfaces introduced.  Floodplains - No 
practicable alternative to develop about 4 acres within the 100-
year floodplain; potential for significant impacts. 

Floodplain mitigation measures 
will be identified through public 
and agency review and input. 

Airspace:   N/A No significant impacts. No impacts. No mitigation measures proposed. 

Hazardous Materials and Wastes, Toxic Substances, and Contaminated Sites  

Base:   

Use, disposal, and 
Installation/Environ
mental/ Compliance 
Restoration 
Programs/Military 
Response Areas 

Follow established procedures with storing, 
using, and disposing of hazardous materials and 
waste would continue.  Toxic substances would 
be consistent with baseline levels. 
Contaminated sites would continue to be 
managed under the Installation, Environmental, 
and Compliance Restoration Plans. 

No new materials would be introduced, existing disposal systems 
are in place and have the capacity to support increased total waste. 
Toxic substances associated with the F-35A are minor, and any 
construction on or near contaminated sites would adhere to 
federal, state, local, and base management practices to avoid 
health and safety risks.  Less than significant impacts. 

No mitigation measures proposed. 

Airspace:   N/A No significant impacts. No significant impacts. 
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Recreational and Visual Resources 

Base:   
Facilities and 
development 
compatibility 

Noise levels would not change the recreational 
use of on- or off-base recreational facilities.  In 
terms of visual impacts, new facility design 
would be consistent with the existing visual 
landscape found on a military installation.  No 
significant impacts are anticipated. 

Changes in noise levels would not affect recreational pursuits on 
base or in locations near the base.  The visual aspect would be 
consistent with the No-Action Alternative conditions found on a 
military installation.  No significant impacts to recreational or 
visual resources on or immediately off base are anticipated. 

No mitigation measures proposed. 

Airspace:   
Special use areas 
and visual landscape 
compatibility 

No change to baseline noise and visual aspects 
in northern JPARC airspace.  Less than 
significant impacts to recreational and visual 
resources are anticipated. 

There would be an increase in the frequency of airspace 
operations and associated noise levels would negligibly increase 
when compared to the No-Action Alternative.  Some individuals 
may perceive the noise increase as interfering with the quality of 
their recreation; however, the F-35A would be conducting 
activities similar to those currently conducted by the F-16, but at 
predominantly higher altitudes, resulting in a negligible increase 
in noise levels on the ground.  Likewise, overflights would not 
change the visual experience of the landscape where military 
aircraft have been operating for several decades.  Consequently, in 
combination with the currently identified mitigations measures 
(e.g., avoiding recreational areas during the spring and summer 
months), increases in noise associated with the Proposed Action 
Alternative would not result in significant adverse impacts to 
recreational or visual resources. 
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1.0 PURPOSE OF AND NEED FOR THE PROPOSED ACTION  

1.1 INTRODUCTION 

1.1.1 Fighter Modernization  

During the 1980s, the United States (U.S.) Air Force assessed its tactical capabilities against projected 
threats and determined a multirole aircraft deficiency would emerge in the near future.  Such a deficiency 
could jeopardize the U.S. ability to ensure its forces have the freedom of action to conduct operations 
against opposing forces.  As a result, the Air Force developed a strategy to modernize the aging inventory 
of legacy aircraft with an almost all-stealth fighter force by 2025.  This began with the F-22 Raptor in the 
early 1990s.  In 1993, the Joint Advanced Strike Technology Program was established to define and 
develop a common joint strike fighter airframe that would fill multiple combat roles and meet the growing 
sophistication of enemy defense systems.  In 1994, the U.S. Congress and the Department of Defense 
(DoD) determined the Joint Strike Fighter (or F-35 Lightning II) would be developed to replace and 
supplement Air Force legacy fighter and attack aircraft such as the F-16 Fighting Falcon and A-10 
Thunderbolt II. 

1.1.2 F-35 Aircraft Characteristics 

The F-35 is a supersonic, single seat, single-engine, all weather fighter aircraft capable of performing and 
surviving lethal strike warfare missions.  The F-35 is capable of speeds up to Mach 1.5 and can employ 
air-to-ground, air-to-air, and guided weapons from an internal weapons bay.  The Air Force F-35A 
version also possesses a 25-millimeter cannon for close air support and anti-armor missions.  In addition, 
it employs defensive countermeasures such as flares, although its stealth characteristics may reduce the 
need for such measures. There are three variations of the F-35:  the F-35A Conventional Take-Off and 
Landing version the Air Force is purchasing; the F-35B Short Take-Off and Vertical Landing version; and 
the F-35C Carrier Variant.   

The F-35A Conventional Take-Off and Landing variant 
embodies critical combat capabilities to fulfill multiple Air 
Force mission roles, emphasizing air-to-ground missions by 
providing a unique combination of the following capabilities:  

• Stealth:  Design features and radar-absorbent composite 
materials make the F-35A harder to detect than 
conventional aircraft of similar size. 

• Range and Supersonic Speed:  The F-35A offers an 
equivalent or greater combat radius than legacy fighter 
aircraft while performing at substantially higher speeds 
than some legacy aircraft.  The higher speeds and lower 
observability make pilots less vulnerable to enemy aircraft and ground-based threats. 

• Sensor Integration to Support Precision Munitions:  New computer systems, combined with an 
internal munitions bay, permit F-35A pilots to detect enemy threats and deliver precision 
munitions at substantially greater distances than legacy aircraft. 

 
The F-35A combines internal 

weapon bays and expanded fuel 
capacity to permit low visibility 

penetration of enemy air defenses. 
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• Comprehensive Combat Information Systems:  Highly sophisticated avionics systems, including a 
helmet-mounted display, are integrated throughout the F-35A to provide the pilot information 
from many sources and produce a clear, easily understood picture of the combat situation. 

• Reduced Maintenance Costs:  Computerized self-tests of all systems, improved maintenance, and 
other autonomic logistics information system components reduce both maintenance time and 
costs. 

The Air Force has begun the strategic basing process and has identified installations to receive the first  
F-35A beddowns.  Pilot training and operational testing for the F-35A is already established at Eglin Air 
Force Base (AFB) in Florida, Edwards AFB in California, Nellis AFB in Nevada, and at Luke AFB in 
Arizona.  Two basing locations have already been identified to support operational squadrons:  (1) Hill 
AFB in Utah (Ops #1), where aircraft will start arriving in 2015, and (2) Burlington National Guard 
Station in Vermont (Ops #3), which is scheduled to receive F-35As in 2020.  Under this Proposed Action, 
the second operational (Ops #2) F-35A beddown is planned in the Pacific Air Forces (PACAF) Area of 
Responsibility (AOR).  This beddown proposal consists of basing two F-35A squadrons, with the first 
aircraft scheduled for delivery in 2019.  This Environmental Impact Statement (EIS) analyzes the impacts 
associated with implementing Ops #2 within the PACAF AOR.   

1.2 PURPOSE OF AND NEED FOR THE PROPOSED ACTION 

The proposed beddown and operation of the F-35A within the PACAF AOR meets the President and 
Secretary of Defense’s directives to reduce vulnerabilities and provide rapid worldwide deployment.  The 
PACAF F-35A beddown would also provide a stabilizing presence within the region by providing 
efficient and effective response to threats, and undertake the Combat Air Force core competencies of air 
and space superiority, global attack, precision engagement, and agile combat support.   

1.2.1 Purpose  

To maintain capable ready forces required for national defense, the Air Force must integrate the F-35A 
mission while transitioning from legacy fighter aircraft programs.  The purpose of the Proposed Action is 
to maintain efficient and effective combat capability and mission readiness in the PACAF AOR as the Air 
Force faces deployments across a spectrum of conflicts, while also providing for homeland defense.  
Beddown and operation of the F-35A at a PACAF AOR base would represent a major step toward this 
goal.  This beddown action assures availability of combat-ready pilots in the PACAF AOR flying the 
most advanced fighter aircraft in the world. 

1.2.2 Need 

The Secretary of the Air Force determined there was a need to locate F-35A aircraft in the PACAF AOR 
based on the following priorities: 

• Support the Pacific rebalance as directed by the President and the Secretary of Defense to counter 
the threats arising in the Pacific arena; 

• Support the location of robust fifth-generation aircraft capability to offset similar threats in the 
PACAF AOR; 

• Support future significant peacekeeping requirements or conflicts that may occur in the Pacific 
region; and 

• Provide adequate war planning response times in the PACAF AOR. 
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1.3 THE ENVIRONMENTAL IMPACT ANALYSIS PROCESS 

The National Environmental Policy Act (NEPA) requires that a federal agency, when considering 
undertaking a major federal action, employ a systematic, interdisciplinary approach to: (1) analyze the 
potential environmental impacts of a proposed action, (2) consider alternatives to the proposed action, and 
(3) make an informed decision prior to implementing the action.  This act applies to actions occurring in 
the U.S. and its territories, Antarctica, and for actions within 12 nautical miles (about 14 miles) from U.S. 
shorelines.  

The Council on Environmental Quality (CEQ) regulations for implementing NEPA (40 Code of Federal 
Regulations [CFR] §§ 1500-1508), and the Air Force’s regulations (32 CFR § 989) implementing NEPA, 
require the Air Force to consider potential environmental consequences of its proposed action early and 
concurrent with the initial project planning stages.  Adherence to these regulations ensures the Air Force 
considers environmental impacts of its actions in planning and decision making, and provides an 
opportunity for public input into the decision making process. The Environmental Impact Analysis 
Process (EIAP), as contained in 32 CFR § 989, is the Air 
Force procedure for implementing NEPA.  Through EIAP 
reviews, all information pertinent to the proposed action and 
reasonable alternatives, as well as the no-action alternative is 
used to determine the appropriate level of NEPA analysis.  
For this Proposed Action, the Air Force determined the 
appropriate level of analysis was an EIS.  The flow chart to 
the right identifies key milestones of the EIAP associated 
with the F-35A beddown proposal in the PACAF AOR. 

1.3.1 Streamlining the NEPA/EIAP Process 

In accordance with CEQ regulations for implementing NEPA, 
and with the intent of reducing the size of this document, this 
EIS summarizes and incorporates by reference relevant 
material from other NEPA documents as applicable.  

1.3.2 Scoping Process 

In accordance with NEPA requirements, the Air Force 
prepared this EIS to assess potential environmental 
consequences of the beddown and operation of F-35A aircraft 
in the PACAF AOR.  As part of the EIAP, public 
involvement was integral in developing a comprehensive EIS.  
Specifically, “scoping” was developed to involve the public 
early in the environmental planning process.  Scoping was 
also used to solicit input from the public and interested agencies on the nature and extent of issues and 
impacts to be addressed, and the methods by which potential impacts were evaluated. 

Scoping for this EIS began with publication of the Notice of Intent (NOI) in the Federal Register on 
March 5, 2015 (Appendix A).  Advertisements announcing the NOI and scoping meeting locations, dates, 
and times were placed in the Fairbanks Daily News-Miner (daily), Delta Wind (weekly), Anchorage 
Dispatch News (daily), and the Juneau Empire (daily) newspapers at least a week prior to the scoping 

Accomplished thus far  

Notice of Intent 
Initiates Scoping Period 

Scoping Period1 

Ends with Publication of the Draft EIS 

Public Review and Comment Period1 

45 days 

Draft EIS Published 
Initiates 45-day Public Review 

Final EIS Published 
Initiates 30-day Waiting Period1 

Record of Decision 
Signed After the 30-day Waiting Period 

1Opportunities for public involvement 
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meetings.  In daily newspapers, advertisements ran for three consecutive days and once in the weekly 
newspaper.  During scoping, the Air Force held meetings in North Pole, Fairbanks, and Delta Junction, 
communities potentially affected by the Proposed Action.  At these scoping meetings, attendees were 
provided the opportunity to submit written comments to the Air Force on issues of concern that should be 
addressed in this EIS.  The scoping meetings were conducted in an open-house format.  Each location 
included an area for sign-in and distributing handouts, a comment area, and poster stations presenting 
information on the Proposed Action, alternatives, the NEPA process, and noise modeling.  The displays 
were staffed with appropriate technical experts to discuss details with scoping attendees. 

1.3.3 Scoping Comments 

In total, 195 people attended and 25 written comments were received at the three scoping meetings.  As of 
August 4, 2015, 32 emailed comments and 13 mailed in comments were received.  In general, the 
comments were supportive of basing the F-35A at Eielson AFB, although one person voiced their 
opposition to the basing action in its entirety.  During scoping, issues of concern included noise generated 
at the airfield by low-altitude aircraft, and in the airspace by higher-altitude aircraft creating sonic booms; 
the effects of noise to humans, wildlife, livestock, and quality of life; increased air emissions further 
deteriorating North Pole air quality; increased wildland fire danger from ordnance in the Delta Junction 
area; the effects of aircraft-generated noise on recreating in the state and national parks; and how 
increased military air traffic could impact civil aviation in the region.  Particularly, comments requested a 
detailed narrative as well as tabular information on airspace use; to include complete source/reference 
information and internet hyperlinks for all pertinent operational sideboards; provide maps showing the 
Military Operations Area (MOA) boundaries overlaid on conservation system unit boundaries; convenient 
means of comparing alternatives and related impacts; describe the potential impacts to the natural 
soundscape; especially consider special use areas under or near MOAs; use appropriate metrics to analyze 
the acoustic environment for noise sensitive areas; evaluate potential impacts to subsistence; and analyze 
impacts on any federally-listed species. 

While all comments submitted were considered by the Air Force, only substantive comments were 
addressed in the EIS.  Substantive comments are regarded as those that identify issues and concerns 
related to the Proposed Action and No-Action Alternatives.  Non-substantive comments are those that 
express a conclusion, an opinion, or a vote for or against the proposal itself; or that otherwise state a 
personal preference or opinion. 

1.3.4 Lead and Cooperating Agencies 

The Air Force is the lead agency for the PACAF F-35A beddown EIS, with Headquarters PACAF serving 
as the Proponent for the action.  As defined in 40 CFR § 1508.6, a potential cooperating agency is any 
other federal agency which has jurisdiction by law or special expertise with respect to any environmental 
issue.  In addition, in certain circumstances, non-Federal entities may seek and be granted cooperating 
agency status.  For this Proposed Action, no cooperating agencies were identified. 

1.3.5 Interagency and Intergovernmental Coordination 

According to NEPA, Section 102 (42 U.S. Code [USC] § 4332), CEQ regulations implementing NEPA 
(40 CFR §§ 1501.7(a)(1)), and Executive Order (EO) 12372, the Air Force notified, coordinated, and/or 
consulted (where applicable) other federal, state, and governmental agencies with authority over resources 
or that potentially have an interest in the Proposed Action.  During the scoping process and prior to the 
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meetings, the Air Force sent letters to interested and affected government agencies, government 
representatives, elected officials, and interested parties potentially affected by the Proposed Action.  
Appendix B contains the stakeholder mailing list.  The letters announced the Air Force’s intent to prepare 
an EIS, summarized the Proposed Action and No-Action Alternatives, outlined and invited participation 
in the scoping process, listed the scoping meeting dates and locations, and solicited comments.  Appendix 
C provides a sample letter sent to these recipients and a summary of the consultation and coordination 
efforts associated with this EIS.  Any responses received from these stakeholders are included as well. 

As of August 12, 2015, letters of support were received from Governor Walker, the Alaskan 
Congressional Delegation (Senators Murkowski and Sullivan, and Representative Young), the Alaska 
State Legislature’s Joint Armed Services Committee, and the mayors of Delta Junction, Fairbanks, and 
Fairbanks North Star Borough.  Additionally, the mayor of Delta Junction requested that the Air Force 
examine the potential for increased wildfire and sonic booms due to increased operations in Joint Pacific 
Alaska Range Complex (JPARC) airspace; and the superintendent of schools for the Fairbanks North Star 
Borough School District indicated that there was capacity in the district to meet increased educational 
needs for incoming Air Force families. 

The National Park Service (NPS), Alaska Region, responded with a request to evaluate how aircraft 
operations would affect the natural soundscape and subsistence pursuits underlying the Special Use 
Airspace (SUA), as well as to provide detailed information on how the airspace units are now used and 
what would change (see Section 3.2 Airfield and Airspace Use and Management [baseline/affected 
environment] and 4.2 Airfield and Airspace Use and Management [environmental consequences]).  On 
June 17, 2015, the Air Force met with the NPS, Alaska Region.  The NPS indicated that their greatest 
concern was with aircraft operations over Denali National Park, Wrangell-St. Elias National Park and 
Preserve, and Yukon-Charley Rivers National Preserve.  The Yukon-Charley Rivers National Preserve, 
which includes the Charley Wild and Scenic River, has been identified as a Point of Interest and is 
evaluated in this EIS.  Denali and Wrangell-St. Elias National Parks do not underlie the primary northern 
JPARC airspace, where F-35As would operate, and were not identified as specific Points of Interest in the 
analysis.   

The U.S. Environmental Protection Agency (USEPA), Region 10, provided recommendations for focused 
analysis on particular resources such as the potential for discovering previously unknown contaminated 
sites, aquatic resources to include wetlands and riparian areas, air quality, environmental justice, 
children’s health and safety, hazardous materials/waste and solid waste, and cumulative impacts.  The 
resources identified by the USEPA are examined in this EIS. 

1.3.6 Agency and Government to Government Consultation 

Consultation is required with various authorities during the impact analysis process.  Table 1.3-1 lists 
anticipated consultation requirements and the status of the consultations.  Appendix C provides copies of 
all associated correspondence. 
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Table 1.3-1.  Consultation Requirements 
Consultation Topics Status 

State Historic Preservation 
Officer (SHPO) 

Buildings, sites, districts, structures, or 
objects eligible or listed in the 
National Register of Historic Places, 
including Traditional Cultural Places 
and Section 106 consultation 

A consultation package was sent on 
July 31, 2015.  An initial finding of no 
effect (direct or indirect) was identified 
and concurrence with the finding was 
requested from the SHPO.  

U.S. Fish and Wildlife Service 
(USFWS) 

Protected species 
(threatened/endangered species; 
migratory birds, bald and golden 
eagles) 

A consultation package was sent on 
August 11, 2015.  An initial finding of 
may affect, but is not likely to adversely 
affect was identified and concurrence with 
the finding was requested from USFWS.   

Native Alaskans  

Government-to-government 
consultation with Native Alaskan 
tribes and/or organizations/ 
corporations  

A formal request for government-to-
government consultation was sent in 
August 2015.   

USEPA,  Alaska Department of 
Environmental 
Conservation/Division of Air 
Quality 

Federal actions must conform to the 
appropriate state, tribal or federal 
implementation plan (SIP, TIP, or FIP) 
for attaining clean air (“General 
Conformity”) 

In Section 4.4, the emissions generated by 
the Proposed Action and No-Action 
Alternatives were analyzed.  Emissions 
would not cause degradation of local air 
quality.  Eielson AFB and the primary 
SUA are not in any non-attainment or 
maintenance areas. 

USEPA, U.S. Army Corps of 
Engineers, Alaska Department 
of Environmental 
Conservation/Division of Water 

Provides for protection of waters of the 
U.S. from degradation; includes 
analyses of practicable alternatives if 
jurisdictional wetlands or floodplains 
would be affected  

This EIS identifies that there was no 
practicable alternative for constructing a 
facility in the 100-year floodplain and that 
wetlands, which are removed, would be 
compensated accordingly. 

Legend:  SHPO=State Historic Preservation Officer; SIP=State Implementation Plan; TIP=Tribal Implementation Plan; FIP=Federal Implementation Plan. 

1.3.6.1 State Historic Preservation Office 

The Alaska SHPO was sent on July 31, 2015, a package describing the Proposed Action and preliminary 
results of the findings of effects to eligible and potentially eligible historic properties within the Area of 
Potential Effect.  The Air Force requested concurrence from the SHPO for its finding that the Proposed 
Action Alternative will not likely affect (directly or indirectly) historic properties.  The letter sent to the 
SHPO and its attachments are found in Appendix C.  Native Alaskan Tribes, the National Park Service, 
and the Advisory Council on Historic Preservation were also sent copies of this letter and attachments on 
July 31, 2015.  Any further correspondence is provided in Appendix C.   

1.3.6.2 United States Fish and Wildlife Service 

The USFWS was sent on August 11, 2015, a package describing the Proposed Action and preliminary 
results of the findings of effects on federally listed threatened and endangered species.  The Air Force 
requested concurrence from the USFWS with a finding of likely to affect but not adversely affect 
federally listed species.  The letter sent to the U.S. Fish and Wildlife Service and its attachment are found 
in Appendix C.  Any further correspondence is also provided in Appendix C.  

1.3.6.3 Government-to-Government  
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In an ongoing effort to identify traditional cultural resources, as well as satisfy the requirements of 
various laws, regulations, EOs, and instructions, the Air Force is consulting with Alaska Native tribes and 
corporations according to the EO 13175:  Memorandum on Government-to-Government Relations with 
Native American Tribal Governments; DoD Instruction 4710.02: DoD Interactions with Federally-
Recognized Tribes; and Air Force Instruction (AFI) 90-2002:  Air Force Interactions with Federally-
Recognized Tribes.  After publication of the NOI, the Air Force sent letters to tribes potentially impacted 
by the Proposed Action.  The letters announced the Air Force’s intent to prepare an EIS, summarized the 
Proposed Action and No-Action Alternatives, outlined the scoping process and invited their participation, 
and listed the scoping meeting dates and locations.  A sample of the letter is provided in Appendix C.  As 
of August 12, 2015, no responses have been received by letter, email, or phone. 

On August 13, 2015, Alaska Native tribes were sent a letter from the Eielson AFB Wing Commander 
asking whether the tribe, tribal representative, and/or corporation would like to enter into formal 
government-to-government consultation.  If they wished to do so, it was requested that the Wing 
Commander be contacted so that a meeting could be arranged.  A list of tribal recipients, an example of 
the letter sent, and the attachment are found in Appendix C.  Any further correspondence is provided in 
Appendix C.  

1.3.7 Scope of Resource Analysis 

Table 1.3-2 identifies the environmental resources and areas of likely effects that have been identified and 
are addressed in the EIS.  Effects were analyzed for operations at the base (and adjacent regional area) 
and within the primary SUA. 

Table 1.3-2.  Environmental Resources Evaluated 
EIS Section/Resource Category Subcategories 

3.2/4.2       Airfield and Airspace Operations 
and Management Aircraft/Airspace descriptions, operations, restrictions, and mitigations 

3.3/4.3        Acoustic Environment 
Noise contour bands, points of interest exposure, maximum sound 
exposure, speech interference, sleep disturbance, and classroom 
interruptions 

3.4/4.4       Air Quality Criteria pollutants, conformity rule, greenhouse gas emissions, and 
hazardous air pollutants 

3.5/4.5       Safety Airfield hazards, airspace hazards, and public safety  

3.6/4.6       Socioeconomics Population, demographics and economics; schools, housing, 
transportation, and utilities; and health, fire, and crime response 

3.7/4.7       Land Management Land ownership and status and land management plans for federal, 
state, and local special use areas 

3.8/4.8       Cultural Resources Traditional/Alaska Native, prehistoric and historic archeological 
resources, historic architectural, subsistence, and Section 106 

3.9/4.9       Environmental Justice and 
Protection of Children Low income, minority, children, and elderly populations 

3.10/4.10   Natural Resources Wildlife, vegetation, wetlands, and special status species 
3.11/4.11   Earth Resources Topography, geology, soils, and seismology 

3.12/4.12   Water Resources Surface and groundwater quantity and quality, stormwater, and 
floodplains 

3.13/4.13   Hazardous Materials and Wastes, 
Toxic Substances, and 
Contaminated Sites 

Comprehensive Environmental Response, Compensation, and 
Liability Act; Resource Conservation and Recovery Act; 
Environmental and Installation Restoration Program; Toxic 
Substances Control Act, and Compliance Resource Program 

3.14/4.14   Recreational and Visual 
Resources 

Activities undertaken away from home and visual resources such as 
landforms, vegetation, and water surfaces 
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2.0 DESCRIPTION OF THE PROPOSED ACTION AND 
ALTERNATIVES  

This chapter rigorously explores and objectively evaluates all reasonable alternatives, and for alternatives 
that were eliminated from detailed study, a brief discussion of the reasons for their having been 
eliminated follows.  In accordance with Council on Environmental Quality (CEQ) regulations (40 Code 
of Federal Regulations [CFR] § 1502.14[d]) and the Air Force Environmental Impact Analysis Process 
(EIAP) regulations (32 CFR § 989.8), this chapter details the process Pacific Air Forces (PACAF) 
followed to identify reasonable alternatives that met the purpose of and need for the Proposed Action.  
This chapter also discusses the No-Action Alternative, as required under CEQ regulations (40 CFR § 
1502.14[d]), whereby the No-Action Alternative provides a basis from which to compare the magnitude 
of impacts potentially created by the Proposed Action Alternative.  A final decision identifying the Air 
Force action will be made and announced in the Record of Decision (ROD) at the end of the National 
Environmental Policy Act (NEPA) process.  

The Air Force proposes to beddown two F-35A operational squadrons (Ops #2) in the PACAF Area of 
Responsibility (AOR), arriving at this decision through a deliberative process.  The Proposed Action 
would base up to 54 F-35A aircraft (or 48 Primary Assigned Aircraft [PAA] [i.e., 24 aircraft per 
squadron] and 6 Backup Aircraft Inventory) within the PACAF AOR.  The proposal also includes 
additional military and civilian personnel, and construction and/or modification of facilities for 
maintenance and operation of the aircraft.  The F-35As would conduct training from the base and in 
existing airspace.  No new airspace would be established as part of the Proposed Action.  Pilots flying the 
F-35As would adhere to all existing rules, regulations, mitigations (e.g., seasonal adjustments), and 
avoidance measures associated with military aircraft operations in Special Use Airspace (SUA).  Section 
3.2 Airfield and Airspace Operations and Management, details these requirements.  

2.1 ALTERNATIVES SELECTION STANDARDS 

After receiving the decision that Ops #2 would take place in the Pacific, PACAF, Air Combat Command, 
and Deputy Assistant Secretary of the Air Force (Installations) Strategic Basing Division undertook an 
Enterprise-Wide evaluation to identify a suitable location to base the F-35A in the PACAF AOR (Air 
Force 2014a).  All bases considered for basing were United States (U.S.) Air Force main operating 
installations currently supporting the combatant commander for fighter operations. 

Based on these requirements, eight bases were identified for further evaluation as potential F-35A basing 
locations: 

• Joint Region Marianas (Andersen Air Force Base [AFB]), Guam; 
• Eielson AFB, Alaska; 
• Joint Base Elmendorf-Richardson, Alaska;  
• Joint Base Pearl Harbor-Hickam, Hawaii; and 
• Four overseas installations (Classified Locations). 

The Enterprise-Wide Study evaluated these eight bases against the following set of standards and applied 
a point system to measure how well a base met these standards:  

• Mission:  an F-35A training environment tailored to support in-theater missions.  Points were 
awarded for the following:  the number of days per year where visibility exceeds 3 miles at 
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3,000 feet above ground level (AGL); the percentage completion allowed for Ready Aircrew 
Program requirements; and for the number of days provided for fighter-related bilateral and 
multi-lateral, exercise-hosting training opportunities per year. 

• Capacity:  points were awarded based on the candidate location having, completely or partially, 
the following facilities—squadron operations/Aircraft Maintenance Unit; simulator bays; airfield 
ramp space for parking; maintenance and logistics facilities (hangars; aircraft shelters; backshop 
functions; supply capability; petroleum, oils, and lubricant functions; corrosion control capability; 
and munitions storage); and base operational support facilities (child development centers, fitness 
centers, dorms, medical care, and Department of Defense [DoD] schools). 

• Environmental:  points were awarded based on factors that could limit military aircraft beddowns, 
including flight operations.  These factors were air quality; incompatible development within a 
noise and accident potential zones; or for non-U.S. locations with country-specific laws, 
regulations, or restrictions pertaining to noise that limit U.S. military flying operations. 

• Cost:  a composite score was awarded based on a location’s cost factor, cost of living 
adjustment, and basic housing allowance. 

2.1.1 Candidate Bases 

After application of the standards identified above, the five highest-ranked bases in the Enterprise-Wide 
Study were Eielson AFB, Joint Base Elmendorf-Richardson, and three overseas locations.  Site surveys of 
each of the five candidate bases were conducted in March and April 2014 to determine their feasibility to 
support basing of two F-35A squadrons.  The same four factors (Mission, Capacity, Environmental, and 
Cost) used during the initial selection process, were used to examine each base during the site surveys.   

2.1.2 Installations Eliminated from Further Consideration 

Joint Region Marianas (Andersen AFB), Joint Base Pearl Harbor-Hickam, and one overseas base were 
eliminated from further consideration because of their mission, capacity, and environmental rankings in 
the Enterprise-Wide Study were so low they were not reasonable alternatives for the Ops #2 beddown.  
The other overseas locations were eliminated for classified reasons.  Joint Base Elmendorf-Richardson was 
eliminated because, although it provided excellent training opportunities and worldwide ability to deploy, 
it had a large un-resourced manpower requirement and limited available housing.   

2.1.3 Overview of the Alternatives to be Analyzed 

Based on strategic requirements, site survey results, and application of the selection criteria, the Secretary 
of the Air Force selected Eielson AFB, located in Interior Alaska, as the preferred location for basing two 
F-35 squadrons in the PACAF AOR, and directed that only two alternatives be carried forward for 
analysis in this Environmental Impact Statement (EIS): 

• Proposed Action Alternative:  Beddown two squadrons of F-35A aircraft at Eielson AFB as an 
addition to all existing mission activities. 

• No-Action Alternative:  F-35A squadrons would not be located at Eielson AFB, existing flight 
missions at the base would remain unchanged and already planned construction and infrastructure 
upgrades would be undertaken. 
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2.2 ALTERNATIVES CARRIED FORWARD FOR ANALYSIS 

The following describes the No-Action and the Proposed Action alternatives being analyzed in this EIS 
and the order does not relate to their preference for implementation. The No-Action Alternative is 
discussed first to provide a context for comparing the changes that would occur under the Proposed 
Action of basing two F-35A squadrons at Eielson AFB. 

2.2.1 No-Action Alternative 

Per CEQ regulations (40 CFR § 1502.14[d]) implementing NEPA, analysis of a No-Action Alternative is 
required.  “No action” means that the Proposed Action (i.e., F-35A beddown) would not take place, and 
the resulting environmental effects from not taking the action are compared to the effects of implementing 
the Proposed Action.  Under the No-Action Alternative for this EIS, no F-35A beddown would occur and 
no on-base construction or personnel increases would be implemented.  As described in Chapter 3, 
Affected Environment, major flying exercises and routine training would continue to be supported at 
Eielson AFB.  

The 354th Fighter Wing (354 FW) is the host unit at Eielson AFB with the mission to prepare aviation 
forces for combat, deploy airmen in support of global operations, and enable the staging of forces.  To 
accomplish that mission, the 354 FW implements flying operations, mission support, maintenance, and 
medical care functions.  Located adjacent to the northern portion of the Joint Pacific Alaska Range 
Complex (JPARC), the 345 FW's 18th Aggressor Squadron familiarizes combat-ready forces with the 
tactics used by potential adversaries.   

The job of the F-16 Aggressors is to know, teach, and replicate the threat so the Air Force, U.S. 
commands, and allied nations are trained in a realistic threat environment.  Additionally, Eielson AFB 
(along with Joint Base Elmendorf-Richardson) is home to Red Flag-Alaska.  This is a PACAF-sponsored, 
Joint National Training Capability accredited exercise executing the world's premier tactical joint and 
coalition air combat employment exercise.  Red Flag replicates the stresses warfighters face during their 
first eight to ten combat encounters.  Along with aircrews, these exercises also provide training for 
unit-level intelligence experts, maintenance crews, and command and control elements from across the 
U.S. Air Force, Navy, Marine Corps, and Army and can include allied nations.  On average, more than 
1,000 people and 60 aircraft are known to deploy to Eielson AFB for each major flying exercise.  
Typically, there are three 2-week exercises annually, running from April through October. 

The base also hosts numerous other tenants.  Those units that have aircraft based at Eielson AFB include 
the Air National Guard’s 168th Air Refueling Wing with KC-135 Stratotanker aircraft and the 210th 
Rescue Squadron Detachment 1 with HH-60 Pave Hawk helicopters.  Other tenant units, that do not have 
associated based aircraft, are the Air Force Technical Applications Center Detachment 460; 66th Training 
Squadron Detachment 1, Arctic Survival School; 6th Field Investigations Region Detachment 632, Air 
Force Office of Special Investigations; 372nd Training Squadron Detachment 25; 732nd Air Mobility 
Squadron Operating Location A passenger terminal; Air Force Civil Engineer Center Field Operating 
Agency, Operating Location CE49; Air Force Legal Operating Agency Operating Location 0D4N, Area 
Defense Council; and the Air Combat Command Detachment 2, Operating Location 00PC. 

2.2.1.1 Personnel 

The number of military and civilian personnel fluctuates due to the constant departure and arrival of 
personnel over a year.  Table 2.2-1 provides the numbers for military, civilian, and contractor personnel; 
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associated military dependents; and tenant unit personnel currently authorized at Eielson AFB, as of 
December 2014.  The 354 FW accounts for the majority of individuals on base, with the tenant units 
accounting for 848 positions.  These estimates are based on analyses provided by the Eielson Personnel 
Office (Eielson AFB 2015a).   

Table 2.2-1.  Eielson AFB Personnel and Dependents 
Category Total 

Military 
Officer 168 

Enlisted 1,737 
Subtotal 1,905 

Civilians 
Appropriated Fund 360 

Non-Appropriated Fund 186 
Contractors 223 

Subtotal 769 
Military Dependents 

Spouses 1,063 
Children 834 
Subtotal 1,897 

354 FW Subtotal 4,571 
Tenant Units1 

Military and Civilian Personnel 848 
Total Eielson Population 5,419 

Source:  Eielson AFB 2015a. 
Note:  1See Section 2.2.1 for tenant units; does not include dependents. 

2.2.1.2 Facilities and Infrastructure 

The airfield is the dominant feature within the base boundaries, with a 14,530-foot long runway and 
associated ramps and taxiways that occupy the west side of the base (Figure 2.2-1).  The runway 
parallels Richardson Highway, which runs through the base.  Most of the Eielson AFB operational and 
industrial areas are immediately adjacent to the airfield on the east side of the flight line.  The 18th 
Aggressor Squadron support facilities are located on the south end of the flight line (or the south loop) 
and the former A-10 operational area is just north.  These are the two areas of primary focus for facility 
and infrastructure development supporting the F-35A basing action.   

Due to its isolation and extreme climate, Eielson AFB provides its own power generation, steam heat 
production, potable water provision, wastewater treatment and disposal, as well as solid waste fill sites.  
The base also provides a wide range of community facilities including close to 900 family housing units 
and 450 dormitory rooms for unaccompanied military personnel; educational facilities spanning from 
kindergarten through high school; a medical center, chapel, commissary, and base exchange; as well as 
various commercial-services businesses.  The base also provides year-round physical fitness and 
recreational opportunities at a fitness center, indoor pool, bowling alley, and several athletic fields.  Most 
of these facilities are located north and east of the flight line.  Table 2.2-2 provides a listing of the 
currently planned facility and infrastructure improvements through to calendar year 2020.  These projects 
represent conditions found under the No-Action Alternative in the year 2021 when the Proposed Action 
would be completed. 
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Figure 2.2-1.  Eielson AFB Boundary 
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Table 2.2-2.  Eielson AFB Infrastructure and Construction Activities under the 
No-Action Alternative 

Project Name/Description Planned Fiscal Year of 
Implementation 

Repair Central Heat and Power Plant Boiler Phase 3 2016 
Repair Central Heat and Power Plant Boiler Phase 4 2017 
Consolidate Munitions on Quarry Hill 2018 
Replace Cryogenics Facility 2018 
Install Fire Protection, Quarry Hill Munitions Storage 2018 
Construct Loop Fire Station 2018 
Repair Central Heat and Power Plant Boiler Phase 5 2018 
Install De-aerator System Central Heat and Power Plant (B6203) 2019 
Repair Central Heat and Power Plant Turbine Generators 2019 
Replace Youth Center 2019 
Construct Alternate Entry Gate  2019 
Construct Red Flag Alaska Visiting Quarters 2019 
Install Fire Protection, Petroleum, Oil, and Lubricants Storage E-2, E-6, and E-11 2020 

Table 2.2-3 identifies construction activities that would be completed under the special use training 
airspace for the No-Action Alternative. 

Table 2.2-3.  Eielson AFB No-Action Alternative Infrastructure and Construction Activities under 
Northern JPARC Airspace  

Project Name/Description Planned Fiscal Year of 
Implementation 

Approved actions under the JPARC EIS:  enhance access to ground maneuver space; 
establish access to the Tanana Flats Training Area; construct the joint air-ground 
integration complex; and establish intermediate staging bases and drop zones 

2016 

Fuel Storage Tank (Blair Lakes Complex) 2019 
Construct Airstrip Target Site at the Yukon Range 2020 
Construct Blair Lakes Modern Operations in Urban Terrain Site 2020 
Construct Convoy and Scud Target Site at the Yukon Range 2020 
Construct Battery Target Site at the Yukon Range 2020 

2.2.1.3 Airfield and Airspace Operations 

This EIS uses three terms to describe aircraft flying activities: sortie, operation, and event.  Each has a 
distinct meaning and commonly applies to a specific set of activities in a particular airfield/airspace 
environment or unit.  These terms also provide a means to quantify activities for analysis purposes.   

• A sortie consists of a single military aircraft from a takeoff through a landing and includes a 
flying mission in SUA.  For this EIS, the term sortie is commonly used when generally discussing 
the amount of flight activity from a base.  

• The term operation applies to both airfield and airspace activities and represents the primary 
analytical and descriptive quantifier of aircraft flight activities presented in this EIS.  At an 
airfield, a landing or a takeoff is considered an operation, but a low approach is often counted as 
two operations.  For airspace and ranges, an operation comprises the use of one airspace unit 
(e.g., a Military Operations Area [MOA] or Air Traffic Control Assigned Airspace [ATCAA] 
unit) by one aircraft.  Each time a single aircraft flies in a different airspace unit, one operation is 
counted for the unit.   
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• As a subset of operations, the term event is used to define specific training elements (e.g., 
supersonic flight, close air support, or ordnance delivery).  More than one event may be 
performed during the use of a single airspace unit.   

For instance, a sortie at an airfield could involve a takeoff, a practice approach, and go-around (i.e., an 
airplane does not actually touch pavement but undertakes a low approach and departure to and from the 
runway, circles back around, and then lands).  This would be counted as one sortie, but comprises four 
distinct airfield operations: (1) takeoff, (2) low approach, (3) departure, and (4) landing.  In the airspace, 
an aircraft could fly in several airspace units, conducting a number of operations and events and be 
counted as one sortie, but several operations.  For these reasons, the number of airfield and airspace 
operations exceeds total sorties.   

Please note that aircraft operations at Eielson AFB fluctuate over the year, and the busiest months are 
from April through October during the major flying exercises.  Operations differ according to the number 
of aircraft that participate in major flying exercises (every exercise differs), the number of based aircraft 
that are deployed to different locations for reasons such as combat and/or training, and fiscal constraints 
dictating how much fuel can be used. These are just a few of the reasons why specific daily operations 
cannot be identified for each month or for particular seasons, therefore, annual average operations are 
used to evaluate potential impacts in this EIS.   

Airfield Operations 

Under the No-Action Alternative, the number and nature of aircraft assigned to Eielson AFB, and the 
quantity and type of airfield operations, would remain unchanged from existing conditions.  The only 
exceptions are that transient AV-8Bs and F-18C/Ds would be replaced by F-35Bs and the EA-6Bs 
replaced with EA-18Gs.  Table 2.2-4 lists the aircraft based and assigned to Eielson AFB.  Because the 
base supports Red Flag, Northern Edge, and other major flying exercises, more than a dozen types of 
transient aircraft (i.e., other U.S. major units and allied nation visitors not based at Eielson AFB) 
temporarily operate from the base during these exercises.  These transient aircraft range from Air Force 
B-1B bombers to allied-nation fighters such as the Tornado.  Because the aircraft are not based at Eielson 
AFB, and they are there for only a short time period, they are not listed in Table 2.2-4.  However, their 
operations during Red Flag and other major flying exercises are included in the noise analyses both at the 
airfield and in the SUA, see Section 3.3 Acoustic Environment and Appendix E.   

Table 2.2-4.  Based Aircraft at Eielson AFB under the No-Action Alternative 
Aircraft Type Aircraft Type 

354 Fighter Wing1 21 F-16s 
168th Aerial Refueling Wing2 9 KC-135s 
210th Rescue Squadron 2 HH-60s 

Source:  Air Force 2015a. 
Note:  1Eighteen PAA and three Backup Aircraft Inventory. 

  2Eight PAA and one Backup Aircraft Inventory. 

The Eielson AFB airfield is surrounded by Class D airspace.  It extends from the surface up to and 
including 3,000 feet Mean Sea Level (MSL), and is controlled by the base’s air traffic control tower.  
There is one runway, oriented in a southeast-northwest direction that supports routine training, Red Flag, 
and other major force exercise activities.  In calendar year 2014, 18,963 annual airfield operations were 
conducted by based and transient aircraft at Eielson AFB and are assumed to continue at this tempo under 
the No-Action Alternative.  These operations would occur during both “environmental” daytime and 
nighttime hours.  Environmental daytime is defined as 7:00 a.m. to 10:00 p.m. and nighttime is defined as 
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10:00 p.m. to 7:00 a.m.  Environmental night represents a period when the effects of noise on people are 
accentuated and receives special consideration.  Of the total airfield operations, 8 percent occur during 
environmental nighttime hours.  Section 3.2, Airfield and Airspace Use and Management, presents further 
detail about airfield operations. 

Airspace Operations 

The JPARC is managed in accordance with the 11th Air Force Alaska Airspace Handbook (11th Air 
Force 2015) and would continue to be so under the No-Action Alternative.  Additionally, the Resource 
Protection Council and the Alaska Civil-Military Aviation Council would continue as mandated in the 
Alaska MOA EIS ROD (Air Force 1997).  These councils ensure a continuous balance between natural 
resource protection and DoD training requirements.  The Resource Protection Council comprises federal, 
state, and DoD representatives to address issues concerning resource protection/mitigation, public 
information, and research and monitoring.  The Alaska Civil-Military Aviation Council is composed of 
numerous organizations representing every segment of the Alaskan aviation community and is focused on 
addressing aviation issues.  At the forefront of the interface between the military and civil aviation 
groups, is the SUA Information Service (SUAIS).  The SUAIS provides civil pilots information 
concerning SUA activation via telephone and radio communications.  This service is unique to Alaska 
and was initiated using existing infrastructure and Eielson Range Control personnel; it would continue 
under the No-Action Alternative. 

In addition, the 1997 ROD formally identified mitigation measures, defined exercises and MOA use 
limitations, and altitude and seasonal restrictions.  These mitigations, limitations, and restrictions are 
codified in the 11th Air Force Alaska Airspace Handbook and all aircraft operating in the JPARC airspace 
must adhere to these rules.  See Section 3.2, Airfield and Airspace Operations and Management and 
Appendix D.1 for more detailed information on these limitations and restrictions, as well as discussion of 
SUA. 

Aircraft operating out of Eielson AFB primarily use the northern portion of the JPARC SUA and range 
assets (gray area identified in Figure 2.2-2).  On average, aircraft operate in northern JPARC airspace 240 
flying days a year.  Of this total, a maximum of 60 days per year, usually during the spring and summer, 
support a higher operational tempo that includes major flying exercises such as Red Flag and Northern 
Edge.  As mentioned earlier, during this time, aircraft and pilots from other U.S. bases and allied nations 
would visit both Eielson AFB and Joint Base Elmendorf-Richardson to conduct operations and exercises 
that simulate combat conditions in the entirety of JPARC airspace.  

Fighter aircraft operating out of Joint Base Elmendorf-Richardson primarily use Stony A/B MOAs and 
ATCAAs, Fox 1/2/3 MOAs and ATCAAs, and Eielson MOA and ATCAA.  The overwater warning area 
612 (W612) is primarily used during Northern Edge exercises.  F-35As would primarily use the northern 
JPARC airspace, but could also operate in the remainder of the JPARC airspace (including all MOAs and 
ATCAAs) on an as needed basis. 
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Figure 2.2-2.  Joint Pacific Alaska Range Complex
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Table 2.2-5 lists the northern JPARC airspace primarily used by aircraft operating out of Eielson AFB in 
calendar year 2014; Figure 2.2-3 illustrates this airspace.  The table presents the number of operations that 
would occur in northern JPARC airspace under the No-Action Alternative, the floor and ceiling altitudes, 
as well as where and at what altitude supersonic flight is authorized.  Provided the appropriate 
environmental analyses or waivers have been completed, supersonic operations are allowed in any 
airspace (it does not need to be a MOA or ATCAA) at altitudes above 30,000 feet MSL1.  Aircraft 
operating in northern JPARC airspace are afforded the ability to fly within its entirety to conduct the 
myriad types of training needed to maintain combat readiness, such as steep dives, climbs, and turns to 
avoid “enemy” aircraft. 

Table 2.2-5.  Summary of Operations, Airspace Altitudes, and Supersonic Authorization1  
under the No-Action Alternative for Northern JPARC Airspace 

Airspace Unit Annual 
Operations 

Altitudes in feet 
(floor – ceiling) Supersonic Authorized1 

Birch MOA 4,672 500 AGL – 5,000 MSL 

>30,000 feet MSL 

Buffalo MOA 4,672 300 AGL – 7,000 MSL 
Delta 1 MOA 2,908 10,000 MSL – 18,000 MSL 
Delta 2 MOA 3,618 5,000 MSL – 18,000 MSL 
Delta 3 MOA 3,618 3,000 AGL – 18,000 MSL 
Delta 4 MOA 3,618 7,000 MSL – 18,000 MSL 

Delta ATCAA 4,808 18,000 MSL – 60,000 MSL  
(or Flight Level FL 600) 

Eielson MOA2 7,034 100 AGL – 18,000 MSL 
Fox 1 MOA2 7,056 5,000 MSL – 18,000 MSL >12,000 feet MSL or 5,000 feet AGL  

(whichever is higher) Fox 2 MOA2 6,749 7,000 MSL – 18,000 MSL 
Fox 3 MOA2 6,507 5,000 AGL – 18,000 MSL 
Paxon ATCAA 4,071 18,000 MSL – 60,000 MSL (or FL 600) >30,000 feet MSL 
Yukon 1 MOA2 5,568 100 AGL – 18,000 MSL 

>12,000 feet MSL or 5,000 feet AGL  
(whichever is higher) 

Yukon 2 MOA2 5,568 100 AGL – 18,000 MSL 
Yukon 3A Low MOA 3,759 100 AGL – 10,000 MSL 
Yukon 3 High MOA 2 3,759 10,000 MSL – 18,000 MSL 
Yukon 3B MOA2 3,417 2,000 AGL – 18,000 MSL 
Yukon 4 MOA2 3,447 100 AGL – 18,000 MSL 
Yukon 5 MOA2  3,417 5,000 AGL – 18,000 MSL 
Viper A MOA - 500 AGL – 10,000 MSL >30,000 feet MSL Viper B MOA2 5,568 10,000 MSL – 18,000 MSL 
R-2202A/B 

10,168 
Surface – 10,000 MSL >12,000 feet MSL 

R-2202C 10,000 MSL – 31,000 MSL >12,000 feet MSL 
R-2202D 31,000 MSL – Unlimited >31,000 feet MSL 

R-22052 6,334 Surface – 20,000 MSL >12,000 feet MSL or >5,000 feet AGL  
(whichever is higher) 

R-2211 3,031 Surface – 31,000 MSL >30,000 feet MSL 
Blair ATCAA 3,898 31,000 MSL – 60,000 MSL (or FL 600) >30,000 feet MSL 
Source:  11th Air Force 2015. 
Note:  1Supersonic is allowed in any airspace if the appropriate waivers and/or environmental analyses have been completed. 

2ATCAA airspace is activated over these airspace units when needed for training. 

                                                      
1MSL is the elevation (on the ground) or altitude (in the air) of an object, relative to sea level corrected for non-standard 
barometric pressure.  Because aircraft fly across vast landscapes, where points above the ground can and do vary, MSL is used to 
denote the “plane” on which the floors and ceilings of SUA are established and the altitude at which aircraft must operate within 
that special use airspace.   
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Figure 2.2-3.  Joint Pacific Alaska Range Complex Airspace used by Eielson AFB Aircraft 
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Defensive Countermeasures  

Throughout JPARC airspace, chaff and flares are used in air combat exercises as countermeasures to air- 
or ground-based threats.  Chaff and defensive flares are managed as ordnance and are authorized for use 
by 11th Air Force in existing MOAs and ATCAAs.  Use is governed by detailed operating procedures to 
ensure safety.  Air Force altitude restrictions for flare use in JPARC airspace (including the northern 
portion) are above 5,000 feet AGL from June through September and above 2,000 feet AGL for the rest 
of the year.  These altitude restrictions substantially reduce any risk of a fire from training with defensive 
flares.  Chaff, which is ejected from an aircraft to reflect radar signals, consists of fibers of aluminum-
coated silica thinner than human hair packed into approximately 4-ounce bundles.  When ejected, chaff 
forms a brief electronic “cloud” that temporarily masks the aircraft from radar detection.  Although the 
chaff may be ejected from the aircraft using a small pyrotechnic charge, the chaff itself is not explosive.  
Depending on the chaff used, plastic or nylon pieces, a felt piece, and 2-inch by 3-inch squares of 
parchment paper can fall to the ground with each released chaff bundle.  Flares are the primary defensive 
countermeasure used by F-35A pilots and while chaff is currently not used by the  
F-35A, it may be in the future.  However, how many chaff bundles and the type are not known at this 
time.  Once these factors are identified, they will be evaluated and the appropriate level of environmental 
documentation done.  In an average year, aircraft operating out of Eielson AFB deploy close to 33,000 
chaff bundles. 

Flares are the principal defensive countermeasure dispensed by military aircraft to evade attack by enemy 
air defense systems.  Defensive flares are made of magnesium that, when ignited, burn for a short period 
(less than 5 seconds) at approximately 2,000 degrees Fahrenheit.  The burn temperature is hotter than the 
aircraft exhaust, so the flare attracts and decoys heat-seeking weapons and sensors targeted on the aircraft.  
Pilots must train regularly with defensive flares under simulated threat conditions to ensure flare 
deployment in extremely high stress combat conditions.  Currently, aircraft operating out of Eielson AFB 
are estimated to deploy about 22,320 flares in northern JPARC airspace.  

Ordnance Use 

While most air-to-ground training is simulated, where nothing is released from the aircraft, there is still a 
need to conduct realistic ordnance delivery.  These operations are conducted in authorized JPARC 
restricted airspace and ranges that include R-2202 and the underlying Donnelly Training Area, R-2205 
and the associated Yukon Training Area, and R-2211 over the Blair Lakes Impact Area in the Tanana 
Flats Training Area (Figure 2.2-4).  In 2014, the average number of ordnance used by Eielson AFB is 
presented in Table 2.2-6.  All ordnance is employed as specified in the JPARC EIS, Section 3.2 (Air 
Force 2013a).   

Table 2.2-6.  Annual Baseline Air-to-Ground Munitions Used at Training Areas underlying  
R-2202, R-2205, and R-2211 

Munitions Type Donnelly Training Area/ 
R-2202 

Yukon Training Area/ 
R-2205 

Blair Lakes Impact Area/ 
R-2211 

20 mm (inert) 3,388 9,144 - 
20 mm (high-explosive incendiary) 9,788 23,113 - 
25 mm (high-explosive incendiary) 4,788 750 - 
30 mm (high-explosive incendiary) 22,063 75 - 
30 mm (inert) - 28,950 25,090 
Inert bombs 1,184 1,349 451 
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Table 2.2-6.  Annual Baseline Air-to-Ground Munitions Used at Training Areas underlying  
R-2202, R-2205, and R-2211 

Munitions Type Donnelly Training Area/ 
R-2202 

Yukon Training Area/ 
R-2205 

Blair Lakes Impact Area/ 
R-2211 

250-pound class bombs (live) 
(e.g., Small Diameter Bomb) 

200 - - 

500-pound class bombs (live)  
(e.g., GBU-12, GBU-38, MK-82) 357 564 - 

1,000 pound class bombs (live) 
(e.g., GBU-32, MK-83) 

400 20 - 

2,000-pound class bombs (live) 
(e.g., GBU-31, MK-84) 

65 45 - 

2.75-inch rocket (high-explosive) 244 118 - 
2.75-inch rocket (inert) 99 1,540 248 
AGM-65 missile (high-explosive) 60 - - 
AGM-65 missile (inert) 26 - - 
.50 caliber - - 26,050 
7.62 mm - - 176,800 
Legend:  AGM=air-to-ground missile; GBU=Guided Bomb Unit; MK=mark; mm=millimeter. 

 
Figure 2.2-4.  Regional Training Impact Areas underneath Northern JPARC Airspace 
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2.2.2 Proposed Action Alternative:  Add Two Squadrons of F-35As to Existing Missions at 
Eielson AFB 

This alternative would add two squadrons of F-35As, consisting of 48 PAA, and 6 Backup Aircraft 
Inventory (i.e., replacement aircraft when a PAA is not in operation) to the existing missions of the 
354 FW at Eielson AFB.  If undertaken, the first aircraft would be delivered in 2019, with the final 
aircraft arriving by late 2020, allowing full operational capabilities for both squadrons by 2021.  Table 
2.2-7 provides the flow of F-35As arriving at Eielson AFB along with the based aircraft.  The final F-35A 
flow rate, however, is dependent on congressional funding approval and production schedule.  The 
Proposed Action Alternative includes additional military and civilian personnel; increases in airfield and 
airspace aircraft operations; modifications and additions to existing facilities and infrastructure; and 
construction of new facilities to operate and maintain two F-35A squadrons.   

Table 2.2-7.  F-35A Flow and Based Aircraft 
Aircraft FY16 FY17 FY18 FY19 FY20 FY21 

Proposed Action Alternative 
F-35A 0 0 0 5 50 54 

Based Aircraft 
F-16 21 21 21 21 21 21 
KC-135 9 9 9 9 9 9 
HH-60 2 2 2 2 2 2 

Total 32 32 32 37 82 86 

2.2.2.1 Personnel 

Basing two F-35A squadrons and associated support and maintenance functions are expected to add 1,563 
military and civilian personnel to the base by Fiscal Year 2020 (FY20) (Table 2.2-8).  This date reflects 
when both squadrons would be fully operational.  This would increase the total active duty military 
population of the 354 FW to 2,981 (Table 2.2-8).  The tenant unit population is projected to remain at 848 
authorized personnel; however, Lockheed Martin has indicated that there would need to be about 140 
contractor personnel to support F-35A operations.  Therefore, with the addition of projected military 
dependents, the total base population would increase by an estimated 2,765 individuals, to 8,184, or grow 
by about 49 percent from the No-Action Alternative.  Personnel increases would be incremental, 
happening over 2 to 3 years, typically preceding the scheduled delivery of the aircraft by several months.  
It is anticipated that this increase in population would be accommodated by existing on base and off-base 
housing. 

Table 2.2-8.  Eielson AFB Proposed Action Alternative Personnel and Dependents 
Category Baseline Proposed Action Alternative Total Base 

Military 
Officer 168 95 263 

Enlisted 1,737 981 2,718 
Subtotal 1,905 1,076 2,981 

Civilians 
Appropriated Fund 360 228 588 

Non-Appropriated Fund 186 118 304 
Contractors 223 141 364 

Subtotal 769 487 1,256 
Military Dependents 

Spouses 1,063 674 1,737 
Children 834 528 1,362 

 354 FW Subtotal 1,897 1,202 3,099 
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Table 2.2-8.  Eielson AFB Proposed Action Alternative Personnel and Dependents 
Category Baseline Proposed Action Alternative Total Base 

Tenant Unit Personnel1 

Military and Civilian1 848 0 848 
Eielson AFB Population Total 5,419 2,765 8,184 

Source:  Eielson AFB 2015a. 
Note:  1See Section 2.2.1 for tenant units; does not include dependents. 

Aircraft are anticipated to arrive in two phases, with the first squadron starting to arrive in FY19, and the 
second squadron arriving in FY20.  Current projections call for about a third of the F-35A personnel and 
dependents (or about 900) arriving early in FY19 for the first squadron beddown, with the remaining 
(or 1,865) arriving in FY20 (or early calendar year 2021), in time for the second squadron basing.  New 
personnel and their dependents would reside either on base or in adjacent communities.  The timing of the 
actual aircraft delivery, and the personnel accompanying them, depends on congressional funding and 
production schedules at the manufacturing locations.   

2.2.2.2 Facility and Infrastructure Construction and Modifications 

New and modified infrastructure and facilities would be required at Eielson AFB to support the proposed 
beddown of up to 54 primary and backup F-35A aircraft (Table 2.2-9).  Under the Proposed Action 
Alternative, the 18th Aggressor Squadron would move to the former A-10 operations area (see Figure 
2.2-1).  F-35A operations and maintenance activities would be primarily located in the south loop (Figure 
2.2-5) of the airfield; however, several facilities along the flight line to the north would also be renovated 
and/or constructed (Figure 2.2-6).  In total, 66 acres would be developed to support facility construction.  
Close to 4 acres of the 16-aircraft weather shelter (number 3 in Figure 2.2-6) had to be placed in the 100-
year floodplain, no other practicable alternative locations were identified.  The aircraft shelter allows for 
explosive safety distance considerations and integration with F-35A operations and maintenance activities 
along the flightline.  Similarly, the aircraft hangars and shelters, operations facility, flight kitchen, south 
heating plant, and missile maintenance function (see numbers 1, 3, 10, 20, 32, and 35 in Figure 2.2-6) 
would be constructed within approximately 13 acres of wetlands.  No other practicable alternative 
locations for these facilities’ placement were identified because of explosive safety distance requirements 
and the need to locate operations and maintenance facilities adjacent to the flightline and the aircraft. 

Proposed construction, modification, repair, and infrastructure improvements would occur between FY16 
and FY20.  Total acreage disturbed, which includes equipment laydown areas, construction 
clearing/grading, landscaping, infrastructure improvements, and construction entrances would be 
approximately 66 acres, of which about 21 acres would be newly disturbed and converted to impervious 
surfaces.  Existing underground utility corridors would be used to the greatest extent possible; any fill 
needed for facility construction would come from existing on-base resources; clean demolition material 
(e.g., concrete and asphalt) would be disposed at on-base sites; and the base has disposal sites permitted to 
accept materials that contain asbestos.  All construction material (wood, metal, and concrete) is locally 
available or can be ordered and delivered.
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Table 2.2-9.  Proposed Action Alternative Construction and Modifications 
Planned 

Construction 
Start Date 

Action Facility 
Site 

Fiscal Year 
2016 (FY16) 

Alter Building 4110 (B-4110): 18 Aggressor Squadron Operations and Aircraft 
Maintenance Unit 22 

FY16 Construct 6-Bay Flight Simulator Facility 12 
FY16 Construct Temporary North and South Gates (for construction traffic) 26 
FY17 Construct 4-Bay Hangar/Propulsion Maintenance/Corrosion Control Personnel Dispatch 1 
FY17 Construct 4-Bay Hangar/Squadron Operations/Aircraft Maintenance Unit (Squadron 2) 35 
FY17 Add to and Alter B-4280: Field Training Detachment 13 
FY17 16-Aircraft Weather Shelters, Squadron 1 5 
FY17 16-Aircraft Weather Shelters, Squadron 2 3 
FY17 Demolish old and Construct new Missile Maintenance Facility 20 
FY17 Construct 6 Munitions Storage Igloos (Quarry Hill) 17 
FY17 Alter B-1337: F-35 Squadron Operations (Squadron 1) 2 
FY17 Alter B-1307/B-1338: F-35 Aircraft Maintenance Unit /Weather Shelter (Squadron 1) 36 
FY18 Alter Aerospace Ground Equipment (AGE) Shop/Covered Storage 37 
FY18 Add/Alter B-1215 for Operations Support Squadron Facility 23 
FY18 Construct South Heat Plant 10 
FY18 Construct South Loop AGE Fill Stand 21 
FY18 Construct Covered Parking for R-11 Aircraft Refueling Vehicles on South Loop 27 
FY18 Alternate Mission Equipment Storage Facility 24 
FY18 Alter B-3213: Vehicle Maintenance (additional space for vehicles) 28 
FY18 Alter B-3462: Munitions Flight (additional space for personnel) 25 
FY18 Alter B-1335: 4-Bay Weather Shelter (fire suppression, floors, lights) 38 
FY18 Alter B-1353: Armament Systems Maintenance Shop  9 
FY18 Alter B-1346: Add Metals Tech in Jet Engine Intermediate Maintenance Facility 7 
FY18 Alter B-3426: Base Supply (enlarge classified storage, larger doors) 11 
FY18 Alter B-1340: Weapons Load Training (add fire suppression in hangar) 34 
FY18 Alter B-1344: Fuel Cell Maintenance Facility (fire suppression) 33 
FY18 Alter B-1341: Egress (larger door opening and ceiling crane for canopies) 6 
FY18 Alter B-1232: Enlarge Wheel & Tire Shop in Nose Dock 7 16 
FY18 Alter B-4370: Joint Mobility Center (mobility bag storage, workstation counter) 15 
FY18 Snow Barn Warm Storage (North Bays) 29 
FY18 AGE Covered Storage (North Bays) 30 
FY19 Construct 200-Person Dormitory 18 
FY19 Construct Flight Kitchen 32 
FY19 Construct Youth Center/School Age Facility 31 
FY19 Combat Arms Training and Maintenance Range 14 
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Figure 2.2-5.  Proposed Action Alternative Basewide Facility and Infrastructure  

Construction and Modification Plan 
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Figure 2.2-6.  Proposed Action Alternative South Loop Facility and Infrastructure  

Construction and Modification Plan 

2.2.2.3 Airfield and Airspace Operations 

Based on previous analyses of F-35A operations (Air Force 2014a), the Proposed Action Alternative 
would result in the addition of approximately 8,640 sorties per year (or 26,106 airfield operations 
[i.e., takeoffs, landings, and pattern work]) to existing base flight activities (see Section 2.2.1.3 Airfield 
and Airspace Operations for definitions of the operational terms used).  To provide the training needed to 
ensure combat readiness and meet Ready Aircrew Program (RAP) requirements, F-35A aircrews would 
conduct operations in two types of environments.  The first is the base airfield that includes the runway, 
taxi areas, and overlying/adjacent airspace.  The second is northern JPARC airspace.  The following 
discussion provides details on the number and type of airfield and airspace operations proposed. 

Airfield Operations 

Under the Proposed Action Alternative, 54 aircraft (48 PAA and 6 Backup Aircraft Inventory) would be 
based at Eielson AFB, bringing the total number of based aircraft at Eielson AFB to 86.  All aircraft 
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refueling as well as for ground equipment would be done by existing mobile tankers (R-11s) and fuel 
lines.  No new infrastructure would be required to accommodate refueling.   

By completion of the beddown process (anticipated by early FY21), F-35A aircraft would generate 8,640 
sorties per year at Eielson AFB; a sortie is a single military aircraft conducting its mission and includes its 
takeoff, training mission, and then a landing.  This translates to 26,106 airfield operations, or each takeoff, 
landing, low approach, and other pattern work that would be conducted by the F-35As.  When added to 
the baseline of 18,963, airfield operations would more than double to 45,069.  Please note that these total 
airfield operations include all aircraft (U.S. and allied nations) that fly in and out of Eielson AFB on an 
annual basis.  They include aircraft that are based at Eielson AFB or visit on a temporary basis 
participating in major flying exercises, traveling through the area, or are landing at the airfield for 
emergency, weather, or other contingencies (i.e., transient aircraft operations).  Eielson AFB is more than 
capable of handling these numbers of aircraft on its existing runway; no construction or alterations are 
needed.  

Aircraft operations fluctuate over the year, and the busiest months are from April through October during 
the major flying exercises.  Operations differ according to the number of aircraft that participate in major 
flying exercises (every exercise differs), the number of based aircraft that are deployed to different 
locations for reasons such as combat and/or training, and fiscal constraints dictating how much fuel can 
be used, are just a few reasons why specific operations cannot be identified for each month or for 
particular seasons.  Therefore, annual average operations are used to evaluate potential impacts in this 
EIS; these represent the average of all operations conducted over 240 flying days in a year.  Table 2.2-10 
provides the annual number of airfield operations projected under the Proposed Action Alternative.  
Existing standard departure and arrival routes, as well as noise abatement procedures would be used by 
the F-35A.  Once the beddown is complete, approximately 96 percent of the total airfield operations 
would occur during the environmental daytime hours (i.e., 7:00 a.m. to 10:00 p.m.) and 4 percent during 
environmental nighttime hours (10:00 p.m. to 7:00 a.m.).  Environmental night represents a period when 
the effects of noise on people are accentuated and receives special consideration.  F-35A airfield 
operations would result in a 138-percent increase in daytime operations and a 10-percent increase in the 
overall environmental nighttime operations. 

Table 2.2-10.  Projected F-35A Annual Airfield Operations at Full Operational Capability 
Details of Airfield Operations F-35A Airfield 

Operations1 
No Action Aircraft 

Operations 
Total Airfield 

Operations 
Day (7:00 a.m. to 10:00 p.m.) 25,953 17,497 43,450 
Night (10:00 p.m. to 7:00 a.m.) 153 1,466 1,619 

Total 26,106 18,963 45,069 
Note:  
 1An airfield operation represents the individual portion of a flight in the base airfield environment; for instance, one aircraft taking off, 

doing an approach and departure, and then landing are four airfield operations but these all comprise one sortie done by a single aircraft.  

Airspace Operations 

The RAP indicates that to fulfill its multiple roles currently done by the F-16 and A-10 aircraft, the F-35A 
must conduct training to ensure combat readiness for five major types of missions.  Each of these five 
major missions requires the necessary airspace and range assets (e.g., targets and strafing pits) to permit 
realistic training.  The northern portion of the JPARC airspace has the requisite airspace and range assets 
that more than adequately supports F-35A combat readiness training, no new airspace configurations are 
needed or proposed.  Table 2.2-11 presents each of the major missions F-35A pilots must perform to 
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maintain combat readiness in SUA (identified in the first column).  How pilots will meet each training 
mission requirement is then described under the training activities (second column).  The third column 
identifies the type of airspace where F-35A pilots would conduct the training.  The final column identifies 
the general size of the airspace needed to accomplish the training.  The northern portion of JPARC 
airspace provides sufficient MOAs, ATCAAs, and Restricted Areas needed to meet all five of these major 
mission-training requirements without any changes or reconfigurations in any northern JPARC airspace 
units. 

Table 2.2-11.  Projected F-35A Training Activities 

Major Mission Training Activities Airspace Type 
Airspace Estimated Dimension 

in (floor to ceiling in feet /  
size in nautical miles) 

Basic Fighter 
Maneuvers 

G-force awareness, maneuverability, break 
turns, high angle of attack maneuvering, 
acceleration maneuvering, gun tracking, 
offensive and defensive positioning,  air 
refueling, and stall recovery 

MOAs and 
ATCAAs 

10,000 to 50,000 / 
40 by 60 

Surface Attack 
Tactics 

Single to multiple aircraft attacking a wide 
range of ground targets (i.e., air-to-ground) 
using different ingress and egress methods, 
delivery tactics, ordnance types, angles of 
attack, and combat scenarios 

MOAs and 
Restricted Areas 
(over training 
ranges) 

Surface to 30,000 / 
60 by 100 

Air Combat 
Maneuvers  

Multi-aircraft formations and tactics, systems 
check, G-force awareness, 2 vs. 4 and 4 vs. 6 
aircraft intercepts, combat air patrol, defense 
of airspace sector from composite force attack, 
intercept and destroy bomber aircraft, avoid 
adversary fighters, and supersonic engagement 
(or air-to-air activities) 

MOAs, ATCAAs, 
and Restricted 
Areas (over 
weapons delivery 
ranges) 

10,000 to 50,000 / 
60 by 80 

Close Air 
Support  

Air support for ground-based offensive and 
defensive operations, work with Joint 
Terminal Attack Controllers, use Surface 
Attack Tactics and Basic Surface Attack 
components 

MOAs and 
Restricted Areas 
(over weapons 
delivery ranges) 

Surface to 25,000 / 
20 by 40 

Air Combat 
Tactics  

Multi-aircraft and multi-adversary defense and 
combat air patrol, defense of airspace sector 
from composite force attack, intercept and 
destroy bomber aircraft, avoid adversary 
fighters, strike-force rendezvous and 
protection, and supersonic engagement 

MOA and 
ATCAAs 

10,000 to 50,000 / 
40 by 60 

Due to their predominantly higher altitude missions, advanced electronics, and speed, the F-35As would 
primarily use the MOAs, ATCAAs, and Restricted Areas within the northern portion of JPARC, no new 
airspace is required.  The F-35As would occasionally use existing Military Training Routes (MTRs); they 
are illustrated in Figure 2.2-7.  As is done currently for aircraft operating in the MTRs, the F-35As would 
fly according to the parameters outlined in the Finding of No Significant Impacts for the final Military 
Training Routes (Alaska) Environmental Assessment, whereby an average of eight operations per day (by 
any aircraft) can fly in any of the MTRs (611th Air Operations Center 2008).  If needed, the F-35s would 
use one or more of the eight operations authorized, but would not increase the total number of operations 
authorized for any MTR. 
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Figure 2.2-7.  Military Training Routes in the Northern  

Joint Pacific Alaska Range Complex Airspace 
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F-35As from Eielson AFB would primarily operate in the northern portion of JPARC airspace, in the 
MOAs, ATCAAs, and Restricted Areas in the immediate vicinity of Eielson AFB.  The F-35As could 
also fly throughout the entirety of JPARC airspace (see Figure 2.2-3); however, these operations would be 
minimal.  If it is found that operations could exceed existing evaluated levels, then the appropriate level 
of NEPA documentation will be undertaken and public involvement invited. 

Most F-35A operations would take place in existing and already-approved northern JPARC airspace; no 
changes are proposed for this action.  Table 2.2-12 summarizes proposed annual operations that would be 
conducted at completion of the beddown in early FY21.  These numbers are based on the utilization rate 
for the aircraft and the type of training that is required for the RAP.  For F-35A operations in northern 
JPARC airspace, 99 percent would occur between 7:00 a.m. and 10:00 p.m. (or environmental daytime 
hours) and 1 percent would occur between 10:00 p.m. and 7:00 a.m. (or environmental nighttime hours).  
Please note, that as part of another action, the Paxon MOA is expected to be charted by the Federal 
Aviation Administration (FAA) before FY21, prior to the F-35A arrival.  Therefore, F-35A operations 
were accounted for in this airspace unit.  If the MOA were not charted, it would in no way preclude 
operating the F-35A in existing northern JPARC airspace as depicted in Figure 2.2-3. 

Table 2.2-12.  Proposed F-35A Annual Operations in Northern JPARC Airspace 
Airspace Unit No Action F-35A 

Proposed Total 

Birch MOA 4,672 433 5,105 
Buffalo MOA 4,672 433 5,105 
Delta 1 MOA1  2,908 690 3,598 
Delta 2 MOA1 3,618 690 4,308 
Delta 3 MOA1 3,618 690 4,308 
Delta 4 MOA1 3,618 690 4,308 
Delta ATCAA 4,808 760 5,568 
Eielson MOA/ATCAA 7,034 3,387 10,421 
Fox 1 MOA/ATCAA 7,056 3,387 10,443 
Fox 2 MOA/Fox 1 ATCAA 6,749 3,387 10,136 
Fox 3 MOA/ATCAA 6,507 3,387 9,894 
Paxon High MOA/ATCAA 6,507 3,387 9,894 
Paxon Low MOA1 3,618 920 4,538 
Yukon 1 MOA/ATCAA 5,568 2,540 8,108 
Yukon 2 MOA/ATCAA 5,568 2,540 8,108 
Yukon 3A Low/3 High 
MOAs/ATCAAs 3,759 2,540 6,299 

Yukon 3B MOA1 3,417 690 4,107 
Yukon 4 MOA/ATCAA 3,447 1,270 4,717 
Yukon 5 MOA/ATCAA1 3,417 690 4,107 
Viper B MOA/ATCAA  5,568 2,540 8,108 
R-2202 10,168 3,387 13,555 
R-2205 6,334 2,540 8,874 
R-2211 3,031 3,387 6,418 
Blair ATCAA 3,898 3,387 7,285 
Source:  Air Force 2015a. 
Note:  1Operations only during major flying exercises. 
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The following highlights some of the expected differences in the F-35A operational capabilities compared 
to the fighter attack aircraft they are eventually replacing: 

• More effective in air-to-air engagements; 
• More effective in prosecuting missions against fixed and mobile targets; 
• More effective in non-traditional intelligence surveillance, reconnaissance, and suppression of 

enemy air defenses and destruction of enemy air defenses missions;  
• Self-sufficient or part of multisystem and multiservice combat operations;  
• Able to rapidly transition between air-to-ground and air-to-air missions while still airborne; and 
• Reduced detection with low-observable technologies and tactics. 

Due to these capabilities and the breadth of the F-35A mission accomplishments, several operational 
differences (when compared to the F-16s and A-10s) would occur with the F-35A.  These changes are 
detailed below. 

Use of Higher Altitudes 

The F-35A would use the full, authorized capabilities of northern JPARC airspace units available for 
training and operating from 500 feet AGL up to 60,000 feet MSL.  See Table 2.2-5 for the floors and 
ceilings of the northern JPARC airspace units F-35As primarily would use.  Generally, the F-35A would 
fly at higher altitudes, operating at 10,000 feet MSL or higher about 86 percent of its time in northern 
JPARC airspace (Table 2.2-13).   

Table 2.2-13.  F-35A Altitude Distribution 
Altitude (feet) Percent Use 

500 – 1,000 AGL 4 
1,000 – 3,000 AGL 2 
3,000 – 5,000 AGL 3 

5,000 – 10,000 MSL 5 
10,000 – 18,000 MSL 26 

>18,000 MSL 60 

Due to its capabilities and expected tactics, the F-35A would occasionally (9 percent or less) fly below 
5,000 feet AGL, and would consistently operate (60 percent) from 23,000 feet MSL to above 30,000 feet 
MSL.  Actual flight altitudes would depend upon the lower and upper limits of specific JPARC airspace 
units (see Table 2.2-5).  When operating, F-35A pilots would continue to adhere to all FAA charted floors 
and ceilings of northern JPARC airspace (see Table 2.2-5) and FAA avoidance regulations (14 CFR § 
91.119).  Additionally, all F-35A pilots would comply with any Eielson- or JPARC-specific restrictions, 
limitations, seasonal adjustments, and avoidance areas that currently exist and codified in the 11th Air 
Force Alaska Airspace Handbook (Air Force 2014).  Specific information regarding airspace operations 
and management is detailed in Section 3.2 Airfield and Airspace Operations and Management and 
Appendix D.1. 

Supersonic Flight 

To train with the full capabilities of the aircraft, F-35A pilots would employ supersonic flight (i.e., flying 
at or greater than the speed of sound).  All supersonic flight would occur within airspace and at altitudes 
authorized (i.e., approved by the FAA) for such activities (see Table 2.2-5 for northern JPARC airspace 
authorized for supersonic activity).  Due to the F-35A mission and the aircraft’s capabilities, the Air Force 
anticipates approximately 10 percent of the time spent in air-to-air combat training, would involve 



F-35A Pacific Operational Beddown Draft EIS August 2015 

2-24  2.0 Description of the Proposed Action and Alternatives 

supersonic flight for a maximum of 2 to 3 minutes per sortie.  Supersonic speeds enable the F-35A to 
employ weapons at greater ranges than an adversary aircraft with less supersonic capability.  After 
simulated weapon employment, the F-35A could use its speed to evade adversary missiles and aircraft.  
Supersonic flight would be conducted above 15,000 feet MSL, with 90 percent of these supersonic events 
occurring above 30,000 feet MSL (Table 2.2-14).  On occasion, the F-35A aircraft may conduct 
supersonic flight below 15,000 feet MSL to accommodate mission and training needs but as stated earlier, 
only in airspace authorized and approved for supersonic flights.  For any of the occasional overwater 
supersonic activities, they must be conducted above 10,000 feet MSL, at least 15 nautical miles (about 17 
miles) from shore.  

Table 2.2-14.  Average Altitude Profiles for Supersonic Flight 
Altitude (feet) General Legacy  

Fighter Aircraft Projected F-35A 

5,000 AGL – 10,000 MSL 0% 0% 
10,000 – 15,000 MSL 8% 0% 
15,000 – 30,000 MSL 12% 10% 

+30,000 MSL 80% 90% 

Mission Duration 

Like the fighter attack F-16s, the F-35As would fly, on average, approximately 30 to 90 minute-long 
missions, including takeoff, transit to and from the training airspace, training operations/events, and 
landing.  Depending upon the distance and type of training activity, the F-35A (like legacy fighter 
aircraft) would spend between 20 to 60 minutes in the training airspace.   

Defensive Countermeasures  

Although the F-35A’s stealth features significantly reduce its detectability, pilots must train to employ 
defensive countermeasures.  Flares would be used only in approved JPARC airspace at the altitudes and 
seasons designated in the 11th Air Force Alaska Airspace Handbook and in accordance with the F-35A 
RAP requirements.  It is estimated that F-35A pilots would annually deploy up to 27,060 flares.  Based on 
the emphasis of flight at higher altitudes for the F-35A, roughly 90 percent of F-35A flares released 
throughout authorized JPARC airspace would occur above 15,000 feet MSL.  

Ordnance Use 

The F-35A has the requirement and capability to perform air-to-ground missions.  For the F-35A, air-to-
ground training represents about 60 percent of their RAP program, with the air-to-air superiority mission 
accounting for the remaining 40 percent.  While most air-to-ground training would be simulated, where 
nothing is released from the aircraft, there is a need to conduct realistic ordnance delivery at approved 
Alaska ranges.  Therefore, F-35A aircraft would primarily operate in northern JPARC restricted airspace 
and ranges approved for live-fire and inert ordnance delivery, which includes R-2202/Donnelly Training 
Area, R-2205/Yukon Training Area, and R-2211/Blair Lakes Impact Area (see Table 2.2-6).  

It is anticipated that under the Proposed Action Alternative, F-35A pilots would annually need to deploy 
68 to 75 live ordnance and from 68 to 150 inert ordnance onto existing ranges.  This represents an 
increase of up to 225 more bombs to ranges that are more than capable of handling this increase.  Because 
the F-35A also carries an internal 25-millimeter cannon, occasional tactical strafing training would be 
needed.  Strafing involves flying toward and firing at a prescribed strafing target for a short burst of time.  
With a capacity of 180 rounds, and the four times per year that live strafing would occur, the F-35A 
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would deploy a total of 34,560 rounds (see Table 2.2-6).  As is the case for air-to-air and air-to-ground 
ordnance training, strafing activities must follow specific safety procedures and be employed only on 
approved JPARC ranges and targets. 

2.3 ANALYSIS OF IMPACTS 

All of the No-Action and Proposed Action Alternatives’ elements (i.e., personnel increases, facility and 
infrastructure construction, and aircraft operations) are evaluated for their impacts on the various 
components of the human and natural environment.  Chapter 3 presents baseline conditions in the Affected 
Environment and Chapter 4, evaluates the Environmental Consequences of the No-Action and Proposed 
Action Alternatives and compares the impacts. 

2.4 DOCUMENTS INCORPORATED BY REFERENCE  

In accordance with CEQ regulations implementing NEPA, and with the intent of reducing the size of this 
document, the following material relevant to the Proposed Action is incorporated by reference.  These 
documents are part of the administrative record and are available upon request from the Air Force or via 
the internet at the project website at www.PACAF-F35Aeis.com. 

Alaska Military Operations Area Final EIS was published in August 1995 and the ROD signed in April 
1997.  This documentation created the JPARC airspace in Alaska.  The Air Force ROD changed several 
temporary MOAs to permanent; modified some existing MOAs; created new MOAs and identified the 
number of operations and type of aircraft using the airspace; added supersonic, routine, and major flying 
exercises aircraft operations; and authorized use of chaff and flares in particular MOAs (Air Force 1995, 
1997).  The 11th Air Force Alaska Airspace Handbook codifies the airspace dimensions, supersonic 
authorizations, limitations, avoidance areas, and seasonal restrictions in JPARC airspace.  Relevant 
sections of these authorizations, limitations, avoidance areas, and seasonal restrictions, which all F-35A 
pilots would need to comply with, are summarized in Appendix D.1. 

Military Training Routes (MTRs) Alaska Final Environmental Assessment (EA) and Finding of No 
Significant Impact (FONSI) were published in 2006 and 2008 respectively (611th Air Operations Center 
2006, 2008).  The proposed action modified eight existing MTRs, removed two MTRs from service, and 
two remained unchanged but different operational use was evaluated.  The MTRs and operational 
parameters evaluated in the EA, and resulting FONSI, represent how current and any proposed aircraft 
would operate therein. 

Delta Military Operations Areas (MOAs) Final EA and FONSI, published in January 2010, evaluated the 
impacts of creating and expanding the Delta MOAs and accommodating major flying exercises and 
routine training (including the F-35, see Table 2.2-1 in the EA).  The EA evaluated operations of aircraft 
during major flying exercises as well as the impacts of using chaff and flares in the airspace (11th Air 
Force 2010).  The conclusion reached was a signed FONSI. 

F-22 Plus-Up Final EA and FONSI (11th Air Force 2011) evaluated the impacts of additional F-22 
aircraft operating in all JPARC airspace.  Section 2.2.1 of the EIS, presents both baseline and proposed 
operations (flight activities, chaff and flare, as well as ordnance use) to include the F-22, F-15, F-16, and 
transient aircraft.  The EA presented analysis of F-22 and other aircraft operating and employing 
defensive countermeasures and ordnance in the northern JPARC airspace, and included operations in 
Galena, Naknek 1/2, Stony A/B, and Susitna MOAs.  Potential impacts of F-22 and other aircraft 
operations were evaluated with the result being a finding of no significant impact. 

http://www.pacaf-f35aeis.com/
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Gulf of Alaska Navy Training Activities Final EIS/Overseas EIS (OEIS) was published in March 2011 and 
the ROD announced in May 2011.  The U.S. Navy decision improved the availability and quality of 
training opportunities in Alaska, including portions of JPARC airspace (U.S. Navy 2011a, 2011b).  The 
EIS/OEIS included Air Force operations in overwater training airspace (Warning Area W-612) under 
current conditions and that could be used by F-35A aircraft.  A draft Supplemental EIS/OEIS was 
published in August 2014 (U.S. Navy 2014).  The supplemental document updates the 2011 Final 
EIS/OEIS with new information and analytical methods that emerged since it was published.  To date, no 
final Supplemental EIS/OEIS or ROD has been published.   

Joint Pacific Alaska Range Complex in Alaska Modernization and Enhancement Final EIS (or JPARC 
EIS) was published in June 2013 and the ROD announced in August 2013 (Air Force 2013a, 2013b).  The 
Air Force decision included expanding restricted airspace R-2202, expanding Fox 3 MOA, creating the 
Paxon MOA, and increasing nighttime joint training operations.  Included in Section 3.2.2.1 of the EIS, 
were the types and numbers of ordnance use at R-2202/Donnelly Training Area and R-2211/Blair Lakes 
Impact Area aircraft use at these ranges.  Extensive evaluation of the potential impacts of aircraft 
operations and use of defensive countermeasures was presented and significant impacts were identified 
for noise effects to people, wildlife, recreation, and subsistence activities, as well as the potential to 
conflict with civil aircraft operations.  The JPARC ROD prescribed numerous commitments to various 
mitigation measures, for example, flight restrictions over hunting, fishing, and recreational areas during 
certain times of the year; avoidance of caribou calving areas; and limitations of flare use during high fire 
risk), which all pilots must comply with and would continue with F-35A pilots.  These measures were 
codified in the 11th Air Force Alaska Airspace Handbook (11th Air Force 2015) and all military pilots 
operating in JPARC airspace are briefed on the flight restrictions and required to adhere to them 
accordingly.  In February 2015, the FAA disseminated their airspace study for the JPARC airspace 
modifications and requested public comments (FAA 2015).  It is expected that the expanded Fox 3 MOA 
and R-2202, as well as the Paxon MOA will be charted by the FAA by the time the F-35A would arrive at 
Eielson AFB in early FY21. 

F-35A Operational Beddown Final EIS was published in September 2013 (Air Force 2013c) and two 
RODs announced in January 2014 (Air Force 2014b).  The EIS evaluated six potential basing locations 
and several basing scenarios (i.e., aircraft numbers) and established a basis on how F-35As would operate 
in training airspace.  Active-duty and Reserve/National Guard bases were identified for potential basing 
locations.  Three basing scenarios of 24, 48, and 72 F-35As were evaluated for the active-duty bases.  At 
the three Reserve/National Guard bases, two basing scenarios of 18 and 24 aircraft were evaluated.  The 
Air Force published two RODs, the first based up to 72 aircraft at Hill AFB in Utah, and the second 
identified that up to 18 aircraft would be based at Burlington Air National Guard Station in Vermont.  
This document sets the stage for how the F-35A operates in training airspace.  

2.5 SUMMARY OF ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED 
ACTION ALTERNATIVE 

Table 2.5-1 summarizes the anticipated environmental impacts at Eielson AFB and airspace associated 
with implementing the Proposed Action or No-Action Alternatives.
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Table 2.5-1.  Summary Comparison of Impacts by Alternative 
Resource Areas No Action Proposed Action Potential Mitigation Measures 

Airfield and Airspace Operations and Management 

Base:   Airfield operations No impacts to airfield operations and 
management. 

There would be no significant impacts to Eielson AFB airfield and 
airspace structure. 

No mitigation measures proposed. 
Airspace:   Training and 

exercise operations 
No effect to northern JPARC airspace use or 
management. 

No changes to airspace management. There would be an 40-
percent increase in operations; however, the airspace has 
sufficient ability to absorb this increase.  Ongoing interaction 
between Eielson AFB, the Alaska Civil/Military Aviation 
Council, and state and federal agencies, as well as continued use 
of the SUAIS, ensures continued compatibility of military and 
commercial/civil aviation in the JPARC airspace.  Less than 
significant impacts are anticipated to airspace operations and 
management. Civil and Commercial Aviation Airspace Use - The 
mishap potential would be low and thus, less than significant 
impacts. 

Acoustic Environment 

Base:   
Population, Areas, 
and various noise 
effects 

Existing noise impacts would continue with less 
than significant impacts. 
 

On base noise exposure would increase noticeably for residential 
areas, schools, and child development center; there would be a 
potential for significant on-base noise impacts.  Off-base, 
increased number of residences in Moose Creek would be 
exposed to noise levels between 65 and 70 decibel Day-Night 
Average Sound Level and a day care center would experience an 
increase in the number of classroom learning interference events.  
There is the potential for significant on- and off-base noise 
impacts. 

Noise exposure mitigation 
measures will be identified 
through public and agency review 
and input. 

Airspace:   Population 
Noise levels would remain consistent with 
baseline conditions; less than significant noise 
impacts are anticipated. 

Subsonic and supersonic operations would not generate noise 
levels to result in significant impacts to underlying populations of 
the northern JPARC airspace.  There would continue to be a 
potential to disturb underlying populations during major flying 
exercises. 

No mitigation measures proposed. 

Air Quality 

Base:   

Criteria pollutants, 
conformity 
applicability, 
Greenhouse Gases, 
and Hazardous Air 
Pollutants 

Emissions of criteria pollutants and greenhouse 
gases would not affect regional air quality or 
attainment status. 

Emissions of criteria pollutants and greenhouse gases would not 
affect regional air quality or attainment status. Less than 
significant impacts. 

No mitigation measures proposed. 

Airspace:   

Emissions of criteria pollutants and greenhouse 
gases would not affect regional air quality or 
Prevention of Significant Deterioration for 
Denali National Park, as well as to the Yukon-
Charley Rivers National Preserve and Steese 
National Conservation Area. No significant 
impacts. 

Emissions of criteria pollutants and greenhouse gases would not 
affect regional air quality or deteriorate air quality in:  
Denali National Park (Prevention of Significant Deterioration  
Class 1 Area); Yukon-Charley Rivers National Preserve;  
Yukon Flats National Wildlife Refuge; the Steese National  
Conservation Area; or designated wild and scenic rivers.  No  
significant impacts to regional air quality within the northern  
JPARC airspace. 
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Table 2.5-1.  Summary Comparison of Impacts by Alternative 
Resource Areas No Action Proposed Action Potential Mitigation Measures 

Safety 

Base:   

Accident Potential 
Zones (i.e., public 
safety), Mishaps, 
Bird/Wildlife-
Aircraft Strike 
Hazards 

Ground and flight safety considerations 
associated with current operations would 
remain in place.  No significant impacts. 

Fire Risk and Management - No impact to current fire fighter 
abilities and mutual aid agreements.  
Accident Potential Zones - No impact to existing Accident 
Potential Zones or Clear Zones. 
Aircraft Mishaps - Operational mishap rate similar to other 
tactical fighter jet aircraft like the F-16 and F-15.  Impacts less 
than significant. 
Bird/Wildlife-Aircraft Strike Hazards - BASH is not anticipated to 
change significantly and affect this facet of safety at Eielson AFB. 

No mitigation measures proposed. 

Airspace:   

Public Safety, 
Mishaps, 
Bird/Wildlife-
Aircraft Strike 
Hazards 

Continuation of plans, procedures, and 
processes currently used for minimizing flight 
safety risks for all flight activities within the 
existing JPARC airspace would incur no 
significant impacts. 

Total operations within the JPARC airspace and ranges would 
remain within the capability and capacity of the JPARC.  No new 
accident response procedures would be required. 
Fire Risk and Management - All guidance, regulations, and 
instructions for ordnance delivery at the three impact areas and 
flare use would be adhered to; fire response and suppression 
capabilities would continue to meet all requirements.  Mutual aid 
agreements and coordination between Air Force personnel and 
wildland fire-fighting personnel regarding fire detection and 
response would continue.  Less than significant impacts. 
Bird/Wildlife-Aircraft Strike Hazards - Overall potential for bird-
aircraft strikes is not anticipated to be statistically different from 
the No-Action Alternative.  Less than significant BASH impacts 
are expected. 
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Table 2.5-1.  Summary Comparison of Impacts by Alternative 
Resource Areas No Action Proposed Action Potential Mitigation Measures 

Socioeconomics 

Base:   

Economics, 
Demographics, 
Population, 
Housing, Public 
Schools, Utilities, 
and Emergency 
Medical/Police/Fire 
Response 

Population, Demographics, and Economics - 
Socioeconomic conditions related to population, 
demographics, and economics would remain 
consistent with current conditions. 
Schools, Housing, Transportation and Utilities - 
Socioeconomic conditions related to schools, 
housing, and transportation and utilities would 
remain consistent with current conditions. 
Health, Fire, and Crime Response - 
Socioeconomic conditions related to health, 
fire, and crime response would remain 
consistent with current conditions. 

Population - Population would increase by 2.7 percent to FNSB.  
Demographics - General demographics of the regional population 
would not change in any material way.  Economics - Positive 
impact to local economy.   
Schools - Increase in student enrollment would be within the 
current capacity of Fairbanks North Star School District. Less 
than significant impacts.   
Housing - Increase in the number of people living off base can be 
absorbed by the community; no significant impacts.  
Transportation and Utilities - Additional on- and off-base 
residential population is not anticipated to strain the base or 
regional transportation and utilities infrastructure.  Therefore, less 
than significant impacts to utilities are anticipated.   
Health, Fire, and Crime Response - Additional off-base 
residential population is not anticipated to strain the capacity of 
current health, fire, and crime response services in the region.  
Therefore, less than significant impacts to health, fire, and crime 
response services are anticipated. 

No mitigation measures proposed. 
 

Airspace:   Subsistence 

No changes to existing conditions in aircraft 
operations within JPARC airspace.  Continued 
compliance with flight avoidance areas and 
seasonal flight restrictions in identified 
subsistence areas would continue.  Less than 
significant impacts to subsistence pursuits. 

No impacts to the population, demographics, economics, schools, 
housing, transportation, utilities, or health, fire and crime 
response.  Continued compliance with flight avoidance areas and 
seasonal flight restrictions in identified subsistence areas would 
continue and, therefore, less than significant impacts to 
subsistence pursuits. 

Land Management 

Base:   
Local, state, and 
federal land 
management plans 

No change from baseline conditions, therefore, 
no impacts to management. 

No changes to land use designations or management objectives on 
Eielson AFB.  Off base, the Proposed Action Alternative would 
not require purchase of any lands or effect how lands are 
managed.  No impacts to land management objectives either on 
base or off base. 

No mitigation measures proposed. 

Airspace:   
Local, state, and 
federal land 
management plans 

No change from baseline conditions, therefore, 
no impacts to land management. 

No lands would be acquired underneath the northern JPARC 
airspace and aircraft operations would be consistent with current 
conditions.  Agency land management plans and objectives would 
not be affected by F-35A operations in JPARC airspace where 
aircraft have been operating for several decades.  Less than 
significant impacts to land management under the airspace are 
anticipated. 
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Table 2.5-1.  Summary Comparison of Impacts by Alternative 
Resource Areas No Action Proposed Action Potential Mitigation Measures 

Cultural Resources 

Base:   

Traditional, 
prehistoric and 
historic 
archaeological and 
architectural 
resources 

Traditional/Alaska Native - No change when 
compared to baseline conditions on Eielson 
AFB, therefore, no impacts to traditional Alaska 
Native resources. 
Archaeological and Architectural - No change 
to baseline conditions, therefore, no significant 
impacts to archaeological and architectural 
resources. 

Traditional/Alaska Native - No direct or indirect impacts to 
Traditional or Alaska Native resources.  Archaeological and 
Architectural - No known prehistoric sites have been recorded at 
Eielson AFB.  Therefore, no direct or indirect impacts to 
prehistoric archaeological sites are anticipated.  While 
construction would occur in two munitions historic districts, all 
development would be undertaken in accordance with the 
Program Comment.  The Flightline Historic District would 
continue to experience the indirect effect of aircraft operations on 
the flightline; however, this is in keeping with the setting of the 
district and would not affect the integrity of the district.  There 
would be no adverse impacts to historic properties in the area of 
potential effect. 

No mitigation measures proposed. 

Airspace:   Traditional 
resources 

Traditional/Alaska Native - No change when 
compared to baseline conditions underlying 
northern JPARC airspace.  No significant 
impacts to traditional Alaska Native resources. 
Archaeological and Architectural - No change 
compared to baseline conditions of 
archaeological and architectural resources 
underlying northern JPARC airspace, therefore, 
no significant impacts to these resources. 

Traditional/Alaska Native - Continued adherence of F-35A pilots 
to seasonal flight adjustments, restrictions, and limitations in the 
northern JPARC airspace would minimize impacts to subsistence 
hunting.  Therefore, impacts would be less than significant.  
Archaeological and Architectural - No damage to historic 
structures from supersonic or subsonic operations is anticipated.  
Therefore, no direct or indirect adverse impacts to archaeological 
or architectural resources would occur in the area of potential 
effect. 

Environmental Justice and Protection of Children 

Base:   

Low income, 
minority, children, 
and the elderly 

The No-Action Alternative would not 
disproportionately affect low-income 
populations, minority populations, children, or 
the elderly. 

The Proposed Action Alternative does not introduce any 
significant or adverse impacts to air quality; safety; water quality; 
or hazardous materials/waste, toxic substances, and contaminated 
sites. There could be disproportionate and significant impacts for 
children attending the on-base schools and child development 
center, and off base at a day care center due to increased noise 
levels and classroom learning interruptions. This could be 
considered a disproportionate adverse impact. 

Classroom interference mitigation 
measures will be identified 
through public and agency review 
and input. 

Airspace:   

The Proposed Action Alternative does not introduce any 
significant or adverse impacts to noise; air quality; safety; water 
quality; or hazardous materials/waste, toxic substances, and 
contaminated sites. Therefore, no disproportionate or adverse 
health effects or safety risks would be introduced to low-income 
populations, minority populations, children, or the elderly 
underlying northern JPARC airspace. 

No mitigation measures proposed. 
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Table 2.5-1.  Summary Comparison of Impacts by Alternative 
Resource Areas No Action Proposed Action Potential Mitigation Measures 

Natural Resources 

Base:   

Wildlife, vegetation, 
wetlands, and 
special status 
species 

No significant impacts with continued 
adherence to federal, state, local, and base rules 
and regulations codified in the Integrated 
Natural Resource Management Plan. 

Wildlife - Increased noise and activity due to construction and 
existing structure alteration projects would be short in duration, 
and would not present significant adverse impacts to wildlife 
populations. 
Vegetation - No critical habitat would be disturbed, no impact.  
Wetlands – About 13 acres would be removed.  No practicable 
alternative to this significant impact can be identified. 

Wetland mitigation measures will 
be identified through public and 
agency review and input. 

Airspace:   Special status 
species 

No significant impacts to underlying special 
status species with continued adherence to 
seasonal flight limitations and avoidance areas 
in JPARC airspace. 

Wildlife - No threatened and endangered species present. Current 
mitigations identified in the 11th Air Force Alaska Airspace 
Handbook and those that the JPARC EIS have identified (which 
will be fully implemented by 2021), provide protection to “at 
risk” or special status species that reduces impacts to less than 
significant. 
Vegetation - No impacts to critical habitat. 
Wetlands - No impacts. 

No mitigation measures proposed. 

Earth Resources 

Base:   
Topography, 
geology, soils, and 
seismology 

Continued use of erosion control measures to 
minimize sedimentation. 

About 66 acres would be disturbed.  Less than significant impacts 
by adhering to sedimentation and erosion minimization measures 
required for all construction projects. No mitigation measures proposed. 

Airspace:   N/A No impacts. No impacts. 
Water Resources 

Base:   

Water 
quantity/quality, 
stormwater, 
wastewater, and 
floodplains 

Continued adherence to the Stormwater 
Pollution Prevention and avoidance of 
floodplains. 

Quantity - There is existing on-base capacity to provide potable 
water and support wastewater treatment. 
Quality - Ground water would not be affected or degraded.  
Stormwater - Sufficient stormwater drainage system exists to 
support the approximate 21 acres of impervious surfaces 
introduced. 
Floodplains - No practicable alternative to develop about 4 acres 
within the 100-year floodplain; potential for significant impacts. 

Floodplain mitigation measures 
will be identified through public 
and agency review and input. 

Airspace:   N/A No significant impacts. No impacts.  
No mitigation measures proposed. 
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Table 2.5-1.  Summary Comparison of Impacts by Alternative 
Resource Areas No Action Proposed Action Potential Mitigation Measures 

Hazardous Materials and Wastes, Toxic Substances, and Contaminated Sites  

Base:   

Use, storage 
disposal, and 
Installation/ 
Environmental/Com
pliance Restoration 
Programs/Military 
Response Areas 

Follow established procedures with storing, 
using, and disposing of hazardous materials and 
waste would continue.  Toxic substances would 
be consistent with baseline levels. 
Contaminated sites would continue to be 
managed under the Installation, Environmental, 
and Compliance Restoration Plans. 

No new materials would be introduced; existing disposal systems 
are in place and have the capacity to support increased total waste. 
Toxic substances associated with the F-35A are minor and any 
construction on or near contaminated sites would adhere to 
federal, state, local, and base management practices to avoid 
health and safety risks.  Less than significant impacts. 

No mitigation measures proposed. 

Airspace:   N/A No significant impacts. No significant impacts. 

Recreational and Visual Resources 

Base:   
Facilities and 
development 
compatibility 

Noise levels would not change the recreational 
use of on- or off-base recreational facilities.  In 
terms of visual impacts, new facility design 
would be consistent with the existing visual 
landscape found on a military installation.  No 
significant impacts are anticipated. 

Changes in noise levels would not affect recreational pursuits on 
base or in locations near the base.  The visual aspect would be 
consistent with the No-Action Alternative conditions found on a 
military installation.  No significant impacts to recreational or 
visual resources on or immediately off base are anticipated. 

No mitigation measures proposed. 

Airspace:   
Special use areas 
and visual landscape 
compatibility 

No change to baseline noise and visual aspects 
in northern JPARC airspace.  Less than 
significant impacts to recreational and visual 
resources are anticipated. 

There would be an increase in the frequency of airspace 
operations and associated noise levels would negligibly increase 
when compared to the No-Action Alternative.  Some individuals 
may perceive the noise increase as interfering with the quality of 
their recreation; however, the F-35A would be conducting 
activities similar to those currently conducted by the F-16, but at 
predominantly higher altitudes, resulting in a negligible increase 
in noise levels on the ground.  Likewise, overflights would not 
change the visual experience of the landscape where military 
aircraft have been operating for several decades.  Consequently, in 
combination with the currently identified mitigations measures 
(e.g., avoiding recreational areas during the spring and summer 
months), increases in noise associated with the Proposed Action 
Alternative would not result in significant adverse impacts to 
recreational or visual resources. 
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3.0 AFFECTED ENVIRONMENT 

3.1 INTRODUCTION 

According to the National Environmental Policy Act (NEPA) (40 Code of Federal Regulations [CFR] § 
1502.15) “the Environmental Impact Statement shall succinctly describe the environment of the area(s) to 
be affected or created by the alternatives under consideration.”  Potential impacts cannot be determined 
without first understanding the existing conditions in the affected environment.  For this reason, the 
impact analysis process involves two steps—identifying the affected environment and detailing the 
potential environmental consequences resulting from the alternatives.  The geographic extent of the 
affected environment is determined by the potential for impacts to affect components of the human, 
natural, and cultural environment.  From this point forward, these human, natural, and cultural 
components are referred to collectively as resource categories.  Depending on the resource category, the 
extent of the affected environment/region of influence may differ.  For instance, the proposed action may 
have impacts on soils within Eielson Air Force Base (AFB); however, air pollutants generated by the 
proposed action would include areas downwind of the proposed action and could possibly influence the 
regional air quality.  Following the affected environment discussion, Chapter 4 details the magnitude of 
potential impacts or “environmental consequences” of the Proposed Action and No-Action Alternatives 
on the resource categories.  Please note that all referenced documents are available for review at 
www.pacaf-f35aeis.com and upon request from the 354th Fighter Wing (354 FW) Public Affairs Office at 
Eielson AFB. 

3.2 AIRFIELD AND AIRSPACE OPERATIONS AND MANAGEMENT  

3.2.1 Resource Definition 

3.2.1.1 Operations 

There are two categories of airspace, regulatory and non-regulatory.  Within these two categories, the 
Federal Aviation Administration (FAA) has categorized United States (U.S.) airspace as Controlled, 
Special Use, Other, or Uncontrolled airspace.  Controlled airspace is of defined dimensions within which 
air traffic control service is provided to Instrument Flight Rule (IFR) and Visual Flight Rule (VFR) flights 
in accordance with the airspace classification (FAA 2013).  Controlled airspace is categorized into six 
separate classes:  Classes A through E, and G (there is no Class F category) (Figure 3.2-1). 

These classes identify airspace that is controlled, airspace supporting airport operations, and designated 
airways affording en route transit from place-to-place.  The classes also dictate pilot qualification 
requirements, rules of flight that must be followed, and the type of equipment necessary to operate within 
that airspace. Uncontrolled airspace is designated Class G airspace.  The following descriptions are from 
the FAA Airspace Classification Guidance, Chapter 14 (FAA 2008). 

Class A airspace, generally, is that airspace from 18,000 feet Mean Sea Level (MSL) up to and including 
60,000 feet or Flight Level 600 (FL 600), within which civilian Jet Routes are established.  This airspace 
also includes Air Traffic Control Assigned Airspace (ATCAA), which is normally established over a 
Military Operations Area (MOA) for higher-altitude training.  The northern Joint Pacific Alaska Range 
Complex (JPARC) ATCAAs are Class A airspace. 

http://www.pacaff35aeis.com/
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Figure 3.2-1.  Airspace Classification 

Source:  FAA 2008. 

Class B is generally airspace from the surface to 10,000 feet MSL surrounding the nation’s busiest 
airports in terms of airport operations or passenger enplanements.  The configuration of each Class B 
airspace area is individually tailored, consists of a surface area and two or more layers (some Class B 
airspace areas resemble upside-down wedding cakes), and is designed to contain all published instrument 
procedures once an aircraft enters the airspace.  An air traffic control clearance is required for all aircraft 
to operate in the area, and all aircraft that are so cleared receive separation services within the airspace.  
This type of airspace is found at Seattle Tacoma International Airport. 

Class C airspace, generally, is that airspace from the surface to 4,000 feet above the airport elevation 
surrounding those airports that have an operational control tower, are serviced by a radar approach 
control, and that have a certain number of IFR operations or passenger enplanements.  This type of 
airspace is found at Ted Stevens Anchorage International Airport.  Although the actual configuration of 
Class C airspace is individually tailored, it usually consists of a surface area within a 5-nautical-mile 
radius from the surface to 1,000 feet above the airport elevation and an outer circle within a 10-nautical-
mile radius from 1,200 feet to 4,000 feet above the airport elevation. The primary purpose of Class C 
airspace is to improve aviation safety by reducing the risk of midair collisions in the terminal area and 
enhancing the management of air traffic operations therein. 

Class D airspace, generally, is that airspace from the surface to 2,500 feet above the airport elevation 
surrounding those airports that have an operational control tower.  This type of airspace is found at 
Eielson AFB, Fairbanks International Airport, and Delta Junction Airport.  The configuration of each 
Class D airspace area is individually tailored and, when instrument procedures are published, the airspace 
will normally be designed to contain those procedures.  
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Class E airspace typically begins at 700 feet above ground level (AGL) and extends up to 18,000 feet 
MSL as found at Fort Yukon, Nenana, and Tanana airfields.  No air traffic control clearance or radio 
communication is required for flight under VFR.   

Class G airspace is designated as uncontrolled and extends from the surface to the floor of the overlying 
Class E airspace. Air traffic control has no authority or responsibility to control air traffic and pilots 
operate under VFR.   

When flying, pilots must comply with FAA avoidance regulations (Section 91.119).  For instance, aircraft 
must avoid congested areas of a city, town, or settlement or any open-air assembly of people by 1,000 feet 
above the highest obstacle within a horizontal radius of 2,000 feet of the aircraft.  Outside congested 
areas, aircraft must avoid persons, vessels, vehicles, or structures by 500 feet. 

3.2.1.2 Management 

Airspace management generally refers to the manner in which the FAA, U.S. Department of Defense 
(DoD), and other responsible agencies coordinate and integrate the use of the nation’s navigable airspace 
to ensure all aviation activities are conducted safely and efficiently.  The following describes how the 
National Airspace System airspace is classified and regulated to meet both military and civil aviation 
needs. 

Navigable airspace is airspace above the minimum altitudes of flight prescribed by regulations under 
U.S. Code (USC) Title 49, Subtitle VII, Part A, and includes airspace needed to ensure safety of aircraft 
taking off and landing (49 USC 40102).  This navigable airspace is a limited natural resource that 
congress has charged the FAA to administer in the public interest to ensure the safety of aircraft and its 
efficient use (FAA Order 7400.2J 2013) (FAA 2013).  

Management of this resource considers how airspace is designated, used, and administered to best 
accommodate the individual and common needs of military, commercial, and general aviation.  The FAA 
considers multiple and sometimes competing demands for aviation airspace and other special needs to 
determine how the National Airspace System can best be structured to address all user requirements.  
While public and private land ownership does not include control of the overlying airspace, management 
of the navigable airspace also considers, as appropriate, those conditions where flight restrictions or other 
measures may be needed to avoid obstacles and other sensitive land use areas. 

Special Use Airspace (SUA) is airspace of defined dimensions wherein activities must be confined 
because of their nature, or wherein limitations may be imposed upon aircraft operations that are not a part 
of those activities.  Types of SUA are Prohibited Areas, Restricted Areas, MOAs, Warning Areas, Alert 
Areas, National Security Areas, and Controlled Firing Areas.  Other types of airspace include advisory 
areas, temporary flight restrictions, areas designated for parachute jump operations, Military Training 
Routes, Aerial Refueling Tracks, and ATCAAs.  When not required for other needs, an ATCAA can 
extend the vertical boundary of training airspace (e.g., a MOA) as authorized for military use by the 
controlling Air Route Traffic Control Center. 

Three types of training airspace addressed in this Environmental Impact Statement (EIS) include 
Restricted Areas, MOAs, and ATCAAs (Figure 3.2-2).  The Warning Area is depicted but would only be 
used infrequently by the F-35As, on an as-needed basis.  Most Restricted Areas are designated joint use, 
where VFR and IFR operations may be authorized by the controlling Air Traffic Control facility when it 
is not being used for military operations.  The MOAs are also considered joint use airspace, where 
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JPARC non-participating aircraft operating under VFR are permitted to enter, even when the MOA is 
active for military use.  Aircraft operating under IFR must remain clear of an active MOA unless 
approved by the responsible Air Traffic Control agency.  Flight by both participating and VFR non-
participating aircraft is conducted under the “see-and-avoid” concept, which stipulates that when weather 
conditions permit, pilots operating VFR are required to observe and maneuver to avoid other aircraft.   

The Air Force manages airspace in accordance with processes and procedures detailed in Air Force 
Instruction (AFI) 13-201, Air Combat Command Supplement, Airspace Management (Air Force 2013d).  
This instruction implements Air Force Policy Directive 13-2, Air Traffic, Airspace, Airfield, and Range 
Management (Air Force 2007a), and DoD Directive 5030.19, DoD Responsibilities on Federal Aviation 
(DoD 2013).  It addresses the development and processing of SUA, and covers aeronautical matters 
governing the efficient planning, acquisition, use, and management of airspace required to support Air 
Force flight operations. 

Air Force management of training ranges involves the development and implementation of those 
processes and procedures required by AFI 13-212, Range Planning and Operations (Air Force 2012d).  
These procedures ensure that Air Force ranges are planned, operated, and managed in a safe manner, 
which all required equipment and facilities are available to support range use, and that proper security for 
range assets is present. The overall purpose of range management is to balance the military need to 
accomplish realistic testing and training with the need to minimize potential impacts of such activities on 
the environment and surrounding communities. 

3.2.2 Affected Environment 

The local airspace surrounding Eielson AFB comprises the affected environment for airfield operations.  
Eielson AFB control tower is responsible for airfield operations within Class D airspace surrounding its 
airfield.  Air Traffic Control services within the Eielson AFB region are provided by FAA facilities in 
Fairbanks. The Fairbanks Terminal Radar Approach Control provides air traffic control approach and 
departure services to the Fairbanks International Airport, as well as military aircraft operating out of 
Eielson AFB and Ladd Army Air Field (Fort Wainwright).  The affected environment for airspace 
operations is northern JPARC airspace as depicted in Figure 2.2-3. 

The processes for managing, coordinating, and scheduling use of the individual JPARC airspace units are 
the responsibility of the different service organizations designated as the scheduling agency for each.  
Procedures and guidance for Air Force scheduling of this airspace is contained in AFI 13-212, Range 
Planning and Operations, 11th Air Force Supplement 1, and the 11th Air Force Alaska Airspace 
Handbook (11th Air Force 2015).   

In most cases, MOAs and ATCAAs are used primarily for Air Force aircrew training and exercise where 
there are minimal multiservice competing needs for this airspace.  For those ranges and associated 
Restricted Areas having competing multiservice requirements, procedures have been established for 
coordinating use of this airspace in a Memorandum of Agreement (AK-MOA-040) (supersedes 
AK-MOA-153) between 11th Air Force, U.S. Army Alaska, and the Cold Regions Test Center 
(Air Force/Army 2014). 
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Figure 3.2-2.  Representative Operational Airspace 
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This Agreement identifies the responsible scheduling/using agency for each range/Restricted Area and 
delineates range scheduling protocols, scheduling priorities, range activation/deactivation and clearance 
authorities, authorized ordnance, and ground operations responsibilities to be adhered to by all user 
agencies. Range/Restricted Area use normally requires scheduling a minimum of 28 days prior to the 
requested training date; is based on priorities, regardless of the service branch; and is offered on a 
first-come, first-served basis. Shared use of these assets by multiple components is accommodated to the 
extent possible. Any conflicts are resolved through coordination among the responsible range controlling 
agencies, such as the monthly scheduling meetings, to help ensure that the Alaska ranges and associated 
Restricted Areas are managed in a manner that strives to meet all airspace user requirements. 

Historically, commercial, military, and general aviation operations within this region have been 
reasonably compatible.  The compatibility of the aforementioned is due to an effective air traffic control 
system, close coordination between military airspace scheduling agencies and the FAA, availability of the 
SUA Information Service (SUAIS), and notices to airmen, which provide the daily active status of 
Alaska's SUA. 

3.2.2.1 Base 

As mentioned above, the local airspace surrounding Eielson AFB comprises the affected environment for 
airfield operations.  Departure and arrival flight routes at Eielson AFB segregate base flight operations 
from civil air traffic at local airports and standardize the flow of military flights between the base and 
JPARC airspace.  Factors such as local wind and weather conditions, noise abatement, mission 
requirements, and emergency conditions are considered for runway selection.  Runway 14/32 is oriented 
in a southeast-northwest direction, and the vast majority (nearly 90 percent) of both day and night 
departures and arrivals is to the northwest on Runway 32.  Approximately 19,000 airfield operations 
(takeoffs and landings) are conducted annually by the Eielson AFB based F-16s and KC-135s, as well as 
transient aircraft. 

For noise abatement and safety reasons, all aircraft avoid flying below 3,500 feet MSL over base housing 
and populated areas.  Quiet hours are in effect for all aircraft operations from 10:00 p.m. until 6:00 a.m. 
local time (354 Fighter Wing [FW] 2013).  No closed pattern work occurs during this time, and all 
arrivals use a straight-in approach for landing.  Runway 32 is the preferred runway for arrivals during 
quiet hours. 

A Terminal Radar Service Area surrounds Eielson AFB, Fairbanks International Airport, and Ladd Army 
Airfield (Figure 3.2-3).  Eielson Air Traffic Control provides radar vectoring, sequencing, and separation 
on a full-time basis for all IFR and participating VFR aircraft within Eielson AFB Class D Airspace, from 
the surface up to and including 7,000 feet MSL (354 FW 2013). 
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  Source:  354 FW 2013. 

Figure 3.2-3.  Terminal Radar Service Area in the Affected Environment 

3.2.2.2 Airspace  

Military Operations Areas 

The affected environment associated with the Proposed Action Alternative is the northern portion of 
JPARC airspace, which includes MOAs, ATCAAs, and Restricted Areas (see Figure 2.2-3).  The volume 
of airspace encompassed by the combination of airspace elements constitutes the affected environment for 
airspace safety.  This SUA allows military flight operations to occur and minimizes exposure to civil 
aviation users, non-participating military aircrews, and the general public to hazards associated with 
military training and operations.  This section describes the existing safety procedures within the airspace 
units.  As noted in Section 2.2.1.3, JPARC airspace is managed in accordance with the 11th Air Force 
Alaska Airspace Handbook, which codified all the limitations, restrictions, and mitigations such as 
seasonal flight avoidance areas identified in the 1997 Alaska MOA EIS Record of Decision (ROD).  
Pilots operating in this airspace must comply with all rules and restrictions prescribed by the 11th Air 
Force.  Figure 3.2-4 (the northern JPARC airspace units are identified in Table 3.2-1) identifies the 
altitude and seasonal restrictions applied throughout the northern JPARC airspace.  Table 3.2-2 provides 
general descriptions of these restrictions; Appendix D.1 provides further detail. 
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Source: 11th Air Force 2015. 
Figure 3.2-4.  Joint Pacific Alaska Range Complex Northern Airspace Restrictions, Limitations, 

and Seasonal Adjustments 
 
 

Table 3.2-1.  
Northern JPARC 
Airspace Units 

Airspace Unit Map 
Key 

Delta 1 MOA A 
Delta 2/ 
Birch MOAs B 

Delta 3 MOA C 
Delta 4/ 
Buffalo MOAs D 

Eielson MOA E 
Fox 1 MOA F 
Fox 2 MOA H 
Fox 3 MOA G 
Paxon MOA I 
Yukon 1 MOA J 
Yukon 2 MOA K 
Yukon 3 High/ 
Yukon 3A Low 
MOAs 

L 

Yukon 3B MOA M 
Yukon 4 MOA N 
Yukon 5 MOA O 
Viper A/B 
MOAs P 

R-2202  Q 
R-2205 R 
R-2211 S 



August 2015 F-35A Pacific Operational Beddown Draft EIS 

3.0 Affected Environment 3-9 

Table 3.2-2.  Northern Joint Pacific Alaska Range Complex Airspace Restrictions, Limitations, 
and Seasonal Adjustments Summary 

Airspace Unit  
(Map Key) Limitations/Restrictions 

Birch (B) 

• No MOA floor below 3,500 feet MSL over Richardson and Alaska Highways 
• At Shaw Creek Youth Camp, floor of MOA at 1,500 feet AGL within a 1.0-nautical mile (1.2-

mile) radius 
• Seasonal altitude restrictions at Clear Creek Cabins and Birch Lake State Recreation Site, from 

May 15 to September 30 
• Chaff authorized at any time, flares authorized seasonally 
• Supersonic not authorized 

Buffalo (D) 

• No MOA floor below 4,000 feet MSL over Richardson and Alaska Highways 
• Over Black Rapids Airport, MOA floor no lower than 1,500 feet AGL within a 3.0-nautical mile 

(3.5-mile) radius 
• Avoid VFR corridors 
• Chaff authorized at any time, flares authorized seasonally 
• Supersonic not authorized 

Delta 1 (A) 
• MOA floor at 1,500 feet AGL over Salcha River 
• Chaff authorized at any time, flares authorized seasonally 
• Supersonic not authorized 

Delta 2 (B) 

• Seasonal altitude restrictions at Birch Lake State Recreation Site (May 15 to September 30) 
• Continuous avoidance areas over Clear Creek Cabins, Shaw Creek Youth Camp, and Richardson 

Highway  
• Chaff authorized at any time, flares authorized seasonally 
• Supersonic not authorized 

Delta 3 (C) 
• Avoid Delta Junction within a 3-nautical mile (3.5-mile) radius 
• Chaff authorized at any time, flares authorized seasonally 
• Supersonic not authorized 

Delta 4 (D) 

• Seasonal altitude restrictions at Delta National Wild and Scenic River (WSR) (June 27 to July 11) 
and Donnelly Creek State Recreation Site (May 15 to September 30) 

• Continuous avoidance areas over Healy Lake/Village, Lake George, Black Rapids Airport, 
Richardson Highway, and the Alaska Highway 

• Chaff authorized at any time, flares authorized seasonally 
• Supersonic not authorized 

Eielson (E) 

• Over Gold King Creek Airport, MOA floor no lower than 1,500 feet AGL within a 3.0-nautical 
mile (3.5-mile) radius 

• Seasonal altitude restrictions at Sheep Lambing Area and Newman Creek Airstrip, May 15 to June 
15 and November 15 to December 15 

• Chaff authorized at any time, flares authorized seasonally 
• Supersonic not authorized 

Fox 1 (F) 

• Over Wood River Lodge and Black Rapids Airport, MOA floor no lower than 1,500 feet AGL in a 
3.0-nautical mile (3.5-mile) radius 

• Seasonal altitude restrictions at Sheep Lambing Area and Newman Creek Airstrip (May 15 to June 
15 and November 15 to December 15) as well as the Delta National WSR (June 27 to July 11) 

• Chaff authorized at any time, flares authorized seasonally 
• Supersonic authorized at or above 5,000 feet AGL or 12,000 feet MSL, whichever is higher 

Fox 2 (H) 

• Over Black Rapids Airport, MOA floor no lower than 1,500 feet AGL in a 
3.0-nautical mile (3.5-mile) radius 

• Seasonal altitude restrictions at Delta National WSR  (June 27 to July 11) 
• Chaff authorized at any time, flares authorized seasonally 
• Supersonic authorized at or above 5,000 feet AGL or 12,000 feet MSL, whichever is higher 
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Table 3.2-2.  Northern Joint Pacific Alaska Range Complex Airspace Restrictions, Limitations, 
and Seasonal Adjustments Summary 

Airspace Unit  
(Map Key) Limitations/Restrictions 

Fox 3 (G) 

• Over Black Rapids Airport, MOA floor no lower than 1,500 feet AGL in a 3.0-nautical mile 
(3.5-mile) radius 

• Over Maclaren Lodge and Airstrip, MOA floor no lower than 1,500 feet AGL in a 2.0-nautical 
mile (2.3-mile) radius 

• Seasonal altitude restrictions at Delta National WSR  (June 27 to July 11) and Caribou Calving 
Area (August 1 to September 30) 

• Chaff authorized at any time, flares authorized seasonally 
• Supersonic authorized at or above 5,000 feet AGL or 12,000 feet MSL, whichever is higher 

Yukon 1 (J) 

• Floor above Pleasant Valley Subdivision is no lower than 6,000 feet MSL from April 15 to 
September 15 

• Floor of MOA is raised to 2,000 feet AGL above Charley River for the Peregrine Falcon Area 
from April 15 to September 15 

• From May 1 to September 30, MOA floor no lower than to 1,500 feet AGL above the Chena 
Recreation Area  

• Salcha River Area Two, from May 1 to August 31, MOA floor no lower than 1,000 feet AGL; 
from September 1 to 20, MOA floor no lower than 5,000 feet MSL 

• Seasonal altitude restrictions at Cirque Lakes Dall Sheep Lambing Area (May 10 to June 15), 
Salcha River Area Three (September 1 to 20), as well as the Pogo airstrip and Goodpaster River 
Valley (April 1 to November 30) 

• Seasonal altitude restrictions at Yukon and Charley National WSRs (April 15 to September 15) 
• Chaff authorized only during certain weather conditions, flares authorized seasonally 
• Supersonic authorized at or above 5,000 feet AGL or 12,000 feet MSL, whichever is higher 

Yukon 2 (K) 

• Over Steese Highway Area, MOA floor no lower than 2,000 feet AGL 
• Over Circle City Airport, Circle Hot Springs Airport, Central Airport, Coal Creek Airport, and 

Chena Hot Springs Resort, MOA floor no lower than 1,500 feet AGL within a 3.0-nautical mile 
(3.5-mile) radius 

• Over the towns of Circle City, Central, and Circle Hot Springs, MOA floor no lower than 
10,000 feet MSL  

• Seasonal altitude restrictions at Yukon and Charley National WSRs (April 15 to September 15) 
• No supersonic operations within 10.0-nautical mile (11.5-mile) radius around the towns of Central 

and Circle Hot Springs, below 30,000 feet MSL 
• Chaff authorized only during certain weather conditions, flares authorized seasonally 
• Supersonic authorized at or above 5,000 feet AGL or 12,000 feet MSL, whichever is higher 

Yukon 3A 
Low (L) 

• Over Peregrine Falcon Area Upper Yukon River, MOA floor is no lower 2,000 feet AGL from 
April 15 to September 15 

• Seasonal altitude restrictions at Yukon and Charley National WSRs (April 15 to September 15) 
• Chaff authorized at any time, flares authorized seasonally 
• Supersonic authorized at or above 5,000 feet AGL or 12,000 feet MSL, whichever is higher 

Yukon 3 High 
(L) 

• Chaff authorized at any time, flares authorized seasonally 
• Seasonal altitude restrictions at Yukon and Charley National WSRs (April 15 to September 15) 
• Supersonic authorized at or above 5,000 feet AGL or 12,000 feet MSL, whichever is higher 

Yukon 3B (M) 

• Above Chicken, Eagle, and Boundary Airports, MOA floor is no lower than 1,500 feet AGL in a 
3.0-nautical mile (3.5-mile) radius 

• Over Peregrine Falcon Area Upper Yukon River, MOA floor is no lower 2,000 feet AGL, 2.0-
nautical miles (2.3 miles) either side of the river, from April 15 to September 15 

• Seasonal altitude restrictions at Yukon and Charley National WSRs (April 15 to September 15) 
• Chaff authorized at any time, flares authorized seasonally 
• Supersonic authorized at or above 5,000 feet AGL or 12,000 feet MSL, whichever is higher 
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Table 3.2-2.  Northern Joint Pacific Alaska Range Complex Airspace Restrictions, Limitations, 
and Seasonal Adjustments Summary 

Airspace Unit  
(Map Key) Limitations/Restrictions 

Yukon 4 (N) 

• Over Peregrine Falcon Area Upper Yukon and Kandik Rivers, MOA floor is no lower 2,000 feet 
AGL, 2.0 nautical miles (2.3 miles) either side of the river, from April 15 to September 15 

• Seasonal altitude restrictions at Yukon and Charley National WSRs (April 15 to September 15) 
• Chaff authorized at any time, flares authorized seasonally 
• Supersonic authorized at or above 5,000 feet AGL or 12,000 feet MSL, whichever is higher 

Yukon 5 (O) • Chaff authorized at any time, flares authorized seasonally 
• Supersonic authorized at or above 5,000 feet AGL or 12,000 feet MSL, whichever is higher 

Source:  11th Air Force 2015. 

All MOAs have an overlying ATCAA with lateral boundaries that normally coincide with the underlying 
MOA (refer to Figure 2.2-3).  The ATCAAs extend from 18,000 feet MSL up to 60,000 feet MSL 
(designated FL 600) or as stipulated in a Letter of Agreement with the FAA.  The combined MOA and 
ATCAA airspace provides a greater range of altitudes in which military aircraft can conduct those 
mission activities requiring use of the higher altitudes.  Anchorage Air Traffic Control maintains control 
over this airspace and segregates/separates civil and commercial aircraft routed through this airspace from 
ATCAA military aircraft.  The Restricted Areas support ground or flight activities that could be 
hazardous to non-participating aircraft such as air-to-ground weapons delivery on range target areas.  By 
definition, a Restricted Area is considered airspace within which the flight of non-participating aircraft, 
while not wholly prohibited, is subject to restriction.  Most Restricted Areas are designated “joint-use” 
where civilian aircraft may be authorized by the controlling air traffic control facility to operate within 
this airspace when not being used by the military.  

The Air Force is proactive in publicizing MOA and Restricted Area times of use through informational 
pamphlets as well as radio and telephone service known as the Special Use Airspace Information Service 
(SUAIS), in order to promote public awareness when military operations are in progress.  A SUAIS 
pamphlet, along with Eielson AFB Midair Collision Avoidance pamphlet, describes the airspace and 
routings used by military aircraft while operating within both the airfield and JPARC airspace environs.  
The information provided in these pamphlets, along with radio service and military interactions with the 
civil aviation community, enhances flight safety for all aviation interests sharing use of the JPARC 
airspace.   

Table 3.2-3 presents historic baseline operations in the northern JPARC airspace.  The information is 
presented in terms of annual operations and the number of daily operations that occur in the busiest 
month, as of calendar year 2014.  These data were used to determine noise levels within the airspace 
units.   

Table 3.2-3.  Northern Joint Pacific Alaska Range Complex 
Airspace Annual Operations 

Airspace Unit Annual Operations Busiest Month 
Birch MOA 4,672 1,792 
Buffalo MOA 4,672 1,722 
Delta 1 MOA1  2,908 1,146 
Delta 2 MOA1 3,618 1,146 
Delta 3 MOA1 3,618 1,146 
Delta 4 MOA1 3,618 1,146 
Delta ATCAA 4,808 1,713 
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Table 3.2-3.  Northern Joint Pacific Alaska Range Complex 
Airspace Annual Operations 

Airspace Unit Annual Operations Busiest Month 
Eielson MOA/ATCAA 7,034 1,862 
Fox 1 MOA/ATCAA 7,056 1,860 
Fox 2 MOA/ Fox 1 ATCAA 6,749 1,860 
Fox 3 MOA/ATCAA 6,507 1,822 
Paxon High MOA/ATCAA 6,507 1,721 
Paxon Low MOA1 3,618 1,871 
Yukon 1 MOA/ATCAA 5,568 1,753 
Yukon 2 MOA/ATCAA 5,172 1,175 
Yukon 3A Low/3 High MOAs/ATCAAs 3,759 1,175 
Yukon 3B MOA1 3,417 1,169 
Yukon 4 MOA/ATCAA 3,447 1,175 
Yukon 5 MOA/ATCAA1 3,417 1,169 
Viper B MOA/ATCAA 5,568 1,870 
R-2202 A/B/C/D 10,168 1,431 
R-2205 6,334 904 
R-2211 3,031 454 
Blair ATCAA 3,898 1,235 
Source:  Air Force 2015a. 
Note:  1Operations only during major flying exercises. 

Military Training Routes 

As mentioned in Section 2.2.2.3, Eielson AFB aircraft occasionally use existing Military Training Routes 
(MTRs) (see Figure 2.2-7).  In the northern portion of JPARC airspace, MTRs were modified to their 
present configurations in 2008, with the completion of an Environmental Assessment (EA), resulting in a 
Finding of No Significant Impact (FONSI) (611th Air Operations Center 2008).  The modifications 
addressed a number of inefficiencies of the pre-2008 MTRs, including: inadequate connectivity to ranges; 
radio dead spots; routes longer than necessary; areas of frequently poor weather; extensive localized 
mitigation requirements; and limitations on joint training exercises.  There are ten MTRs and each one 
could be flown up to eight times per day in accordance with the FONSI; however, actual use is 
considerably less.  Aircraft participating in major flying exercises normally use the JPARC MOAs; 
however, MTRs are used occasionally if no MOA airspace is available.  All MTRs are limited to flying at 
subsonic speeds.  Low altitude operations, as low as 100 feet AGL, are permitted both in the day and 
night as well as under any weather conditions.  Most routes are 10 nautical miles wide, capable of 
supporting both IFR and VFR operations, and can be flown in either direction.  The MTR ceilings vary 
from 1,500 feet AGL to 17,000 feet MSL.   

Warning Area 

Aircraft based or visiting Eielson AFB occasionally use Warning Area 612 (W612) in the Gulf of Alaska 
during Northern Edge exercises.  The F-35A would use this airspace only on an as needed basis.  Other 
Air Force activities within W-612 were included in the Navy’s Gulf of Alaska EIS/Overseas Final EIS on 
page 2-36, Table 2-5 and in the ROD (U.S. Navy 2011a, b).  These documents are incorporated by 
reference because the environmental effects of aircraft operations in W-612 were addressed (40 CFR § 
1502.21).  Further effects analysis of Air Force training activities in W-612 is not required because F-35A  
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operations would be infrequent and within the operational tempo analyzed in the referenced 
environmental documentation.   

Civil Aviation Airspace Use 

The 11th Air Force operates the SUAIS to assist civilian, commercial, and bush pilots with flight 
planning and situational awareness while operating in or near certain JPARC airspace in interior Alaska.  
The SUAIS provides a means for civil and Air Force pilots to obtain near real-time flight information 
regarding military training flight activity and ensure safe use while traveling through the airspace. The 
SUAIS primarily covers the area east of Fairbanks and near Delta Junction in Yukon 1, 2, and 3 MOAs, 
and in the Birch, Buffalo, and Eielson MOAs.  The Air Force also provides service to anyone within 
current radio range operating near or within R-2202, R-2205, R-2211, and the Military Training Routes 
(MTRs) in this geographic area.  

The SUAIS is available 24 hours a day and direct communication with Eielson Range Control personnel.  
Information regarding daily activation times is available in advance by contacting the 353rd Combat 
Training Squadron, Joint Scheduling Office.  When range control personnel are not on duty, recorded 
information regarding airspace activation is provided.  Pilots can obtain SUAIS information by telephone 
and it is also available on radio frequency 125.3 megahertz.  Recorded messages (when range control is 
not open) are available by both phone and radio.  The SUAIS information is available from the Joint Base 
Elmendorf-Richardson at www.jber.af.mil under Alaska Airspace Information.  

3.3 ACOUSTIC ENVIRONMENT 

3.3.1 Resource Definition 

3.3.1.1 Population Noise Effects 

Sound is a physical phenomenon consisting of minute vibrations that travel through a medium, such as air 
or water, and are sensed by the human ear.  Sound is all around us.  Noise is generally described as 
unwanted sound.  Unwanted sound can be based on objective effects (such as hearing loss or damage to 
structures) or subjective judgments (community annoyance).  Noise analysis thus requires assessing a 
combination of physical measurement of sound, physical and physiological effects, plus psycho- and 
socio-acoustic effects.  The response of different individuals to similar noise events is diverse and 
influenced by the type of noise, the perceived importance of the noise, its appropriateness in the setting, 
the time of day, the type of activity during which the noise occurs, and the sensitivity of the individual.  
Noise may also affect wildlife through disruption of nesting, foraging, migration, and other life-cycle 
activities.  Appendix E presents further detail on noise effects, metrics, modeling, and related information; 
the following are highlights of the detailed information provided in the appendix. 

Noise and sound levels are expressed in logarithmic units of decibels (dB).  A sound level of 0 dB is 
approximately the threshold of human hearing and is barely audible under extremely quiet listening 
conditions.  Normal speech has a sound level of approximately 60 dB; sound levels above 120 dB begin 
to be felt inside the human ear as discomfort.  Sound levels between 130 to 140 dB are felt as pain 
(Berglund and Lindvall 1995).  The minimum change in the sound level of individual events that an 
average human ear can detect is about 3 dB.  On average, a person perceives a doubling (or halving) of a 
sound’s loudness when there is a 10-dB change in sound level. 

http://www.jber.af.mil/
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All sounds have a spectral content, which means their magnitude or level changes with frequency, where 
frequency is measured in cycles per second, or hertz.  To mimic the human ear’s non-linear sensitivity 
and perception of different frequencies of sound, the spectral content is weighted.  For example, 
environmental noise measurements usually employ an “A-weighted” scale that filters out very low and 
very high frequencies to replicate human sensitivity.  It is common to add the “A” to the measurement 
unit to identify that the measurement was made with this filtering process, for instance dBA.  In this 
document, the dB unit refers to A-weighted sound levels.  “C-weighting” is typically applied to impulsive 
sounds such as a sonic boom or ordnance detonation and is denoted by the units “dBC.” 

In accordance with DoD guidelines and standard practice for environmental impact analysis documents, 
the noise analysis herein utilizes the (A-weighted and in dB unless specified) noise descriptors or metrics 
listed in Table 3.3-1. 

Table 3.3-1.  Noise Metrics and Their Use 
Type of 
Metric 

Metric Analysis 
Symbol or 

Abbreviation Description Units* Airfield and 
Vicinity 

Subsonic 
Airspace 

Supersonic 
Airspace 

Single-Event  

Lmax Maximum Sound Level dB Yes Yes - 

n/a Peak Sound Pressure Pounds per 
square foot - - Yes 

SEL Sound Exposure Level dB Yes - - 

SELr 
Sound Exposure Level, rise-time 
corrected dB - Yes   

CSEL or LCE C-weighted SEL dBC - - Yes 

Cumulative - 
24 hour 

Leq(24) Equivalent Sound Level dB Yes - - 
DNL Day-Night Average Sound Level dB Yes - - 
CDNL C-weighted DNL dBC - - Yes 

Ldnmr 
Onset-Rate Adjusted Monthly Day-
Night Average Sound Level  dB - Yes - 

NA Lmax Number of Events At or Above a 
Specified Lmax Threshold  

Events and 
dB - Yes - 

Cumulative - 
other 

PA (DNL 
nighttime) Probability of Awakening Percent Yes - - 

NA (DNL 
daytime) 

Number of Events At or Above a 
Specified Lmax Threshold  

Events and 
dB Yes - - 

NA (school day; 
8-hour) 

Number of Events At or Above a 
Specified Lmax Threshold  

Events and 
dB Yes - - 

Leq(8) 
Equivalent Sound Level, 8-hour 
(school day) dB Yes - - 

n/a Booms per busiest month Events No No Yes 
Note:  All dB are A-weighted unless otherwise specified. 

Although the cumulative 24-hour metrics of Day-Night Average Sound Level (DNL) and C-weighted 
DNL (CDNL) provide a useful indication of overall aircraft noise levels tied to compatibility of land use 
and are predictors of annoyance, they do not correlate to aircraft noise heard at any given time and are 
therefore, not intuitively understood.  Therefore, along with DNL, the airfield noise analysis evaluates 
supplemental metrics in accordance with DoD guidelines.  These include: 

• Speech interference analysis for the DNL daytime period for representative Points of Interest 
(POIs), 

• School-day classroom learning interference analysis for representative school POIs, 
• Sleep disturbance analysis for the DNL nighttime period for representative residential POIs,  
• Potential for Hearing Loss for on- and off-base receptors, and  
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• Color-shaded, gradient maps of DNL from 65 dB to 85 dB along with the DNL contours from 
65 dB to 85 dB. 

For noise evaluation of subsonic aircraft operations in northern JPARC airspace, both Onset-Rate 
Adjusted Day-Night Average Sound Level (Ldnmr) and supplemental metrics are presented.  For 
supersonic aircraft operations, CDNL and the number of booms per busiest month are evaluated. 

For the acoustical evaluation, representative POIs were identified around the installation and include both 
on- and off-base schools, day care locations, places of worship, and residential areas.  These POIs were 
chosen to represent locations that could potentially be exposed to incompatible noise levels generated by 
aircraft operations at the base.  For the airspace acoustical evaluation, POIs including airports/airstrips, 
national wildlife refuges, conservation areas, Wild and Scenic Rivers (WSRs), and towns were identified 
to assess cumulative noise exposure within the vicinity of the POI.  All points were derived from Google 
Earth satellite imagery and verified by base personnel.  Parks (including recreational and wildlife areas) 
are indicated with a "P", schools and day care centers with "S"; residential areas with an "R"; and places 
of worship with "W". 

3.3.1.2 Types of Military Aircraft Noise 

Sound from military aircraft can be categorized into two types, named after the type of flight from which 
they originate—subsonic and supersonic.  As described in the following two subsections, these two types 
of noise differ in their characteristics. 

Subsonic Aircraft Noise 

Subsonic noise from an individual aircraft traveling at less than the speed of sound is a time-varying 
continuous sound, typically lasting 20 to 30 seconds.  It is first audible as the aircraft approaches, 
increases to a maximum when the aircraft is near its closest point, and then decreases as it departs.  The 
noise depends on the speed and power setting of the aircraft and its flight track.  Noise levels from flight 
operations exceeding ambient noise typically occur beneath main approach and departure corridors, in 
local air traffic patterns around the airfield, and in areas immediately adjacent to aircraft parking ramps 
and staging areas.  As aircraft in flight gain altitude, their noise contribution drops to lower dB levels, 
often becoming indistinguishable from ambient noise.  

Supersonic Aircraft Noise (Sonic Boom) 

Aircraft in supersonic flight (i.e., exceeding the speed of sound [Mach 1]) generates an air pressure wave.  
The air pressure wave is sometimes reflected upward resulting from changing air temperatures at different 
altitudes such that it never reaches the ground (Plotkin et al. 1989).  When the pressure wave does reach 
the ground, it is heard as a sonic boom.  A sonic boom is characterized by a rapid increase in pressure, 
followed by a decrease before a second rapid return to normal atmospheric levels.  This change occurs 
very quickly, usually within a few tenths of a second.  It is usually perceived as a “bang-bang” sound.  
The amplitude of a sonic boom is measured by its peak overpressure, in pounds per square foot.  The 
amplitude depends on the aircraft’s size, weight, geometry, Mach number, maneuver (e.g., turn, dive), 
and flight altitude.   

As mentioned above, not all supersonic flights cause sonic booms that are heard on the ground.  As 
altitude increases, air temperature and sound speed decrease.  These layers of sound speed change, 
causing the pressure waves that create the booms to be turned upward as they travel toward the ground.  
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Depending on the altitude of the aircraft and the Mach number, many pressure waves can be bent upward 
such that they never reach the ground.  This phenomenon, referred to as “cutoff,” also acts to limit the 
width (or area covered) of the sonic booms that do reach the ground.   

The biggest single condition affecting overpressure is altitude, but maneuvers can also affect boom 
pounds per square foot, increasing, or decreasing overpressures from those for steady level flight.  The 
overpressures of booms that reach the ground are well below those that would begin to cause physical 
injury to humans or animals (see Appendix E).  They can be; however, annoying and cause startle 
reaction in humans and animals.  On occasion, sonic booms can cause physical damage (e.g., to a 
window) if the overpressure is of sufficient magnitude.  The condition of the structure is a major factor 
when damage occurs, the probability of which tends to be low.  For example, the probability of a 1 pound 
per square foot boom (average pressure in airspace) cracking plaster or breaking a window falls in the 
range of 1 in 10 thousand to 1 in 10 million.   

Sonic booms from air combat training activities tend to be concentrated within elliptical boundaries fitting 
within the airspace.  Aircraft set up at positions at opposite ends of the airspace before proceeding toward 
each other for an engagement.  Supersonic events can occur as the aircraft accelerate toward each other, 
during dives in the engagement itself, and during disengagement.  When booms occur relatively 
frequently, it is useful to estimate the overall 24-hour exposure of the booms to relate it to land use 
compatibility and annoyance.  As shown in Table 3.3-1, cumulative exposure to impulsive sound events 
such as sonic booms is measured in terms of CDNL for annual average daily supersonic operations.  
CDNL of 62 dB, 65 dB, and 69 dB can be expected to result in about 12, 22, and 37 percent of the 
population affected, potentially causing high annoyance (Committee on Hearing, Bioacoustics, and 
Biomechanics 1981). 

Supplemental Noise Analyses 

To characterize the potential effects of noise from aircraft operations, this EIS includes supplemental 
noise analyses.  All of these supplemental analyses apply to the airfield environs and include evaluation 
of speech interference, classroom learning interference, audibility, sleep disturbance, potential for hearing 
loss, and workplace noise.  Appendix E.2 provides further detail on these supplemental analyses for noise 
effects. 

Number-of-Events Above a Threshold Level.  The Number-of-Events Above (NA) metric gives the total 
number of events that exceed a noise level threshold (L) during a specified period of time.  Combined 
with the selected threshold, the metric is denoted NAL.  The threshold can be either Sound Exposure 
Level (SEL) or Maximum Sound Level (Lmax), and it is important that this selection is shown in the 
nomenclature.  When labeling a contour line or POI, Number-of-Events Above a Threshold Level (NAL) 
is followed by the number of events in parentheses.  For example, where 10 events exceed an SEL of 90 
dB over a given period of time, the nomenclature would be NA90SEL(10).  Similarly, for Lmax  it would 
be written as NA90Lmax(10).  The time period can be an average 24-hour day, daytime, nighttime, school 
day, or any other time period appropriate to the nature and application of the analysis.   

The NA metric is the only supplemental metric that combines single-event noise levels with the number 
of aircraft operations.  In essence, it answers the question of how many aircraft (or range of aircraft) fly 
over a given location or area at or above a selected threshold noise level.  It provides additional 
information about the acoustic environment and is valuable in helping to describe noise exposure to the 
community.  A threshold level and metric are selected that best meet the need for each situation.  An Lmax 
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threshold is normally selected to analyze speech interference, while an SEL threshold is normally selected 
for analysis of sleep disturbance. 

Speech Interference.  Speech interference comprises one supplemental indicator of noise effects.  Such 
interference is measured by the number of events per hour, on an average daily basis, when the aircraft 
noise is greater than or equal to 50 dB Lmax inside the building during the DNL daytime hours (7:00 a.m. 
to 10:00 p.m.) with open and closed windows.  This measure also accounts for 17 dB or 27 dB of noise 
attenuation provided by buildings such as houses and schools with windows open or closed, respectively 
in cold climates (Federal Interagency Committee on Noise 1992).  Since modeling accounts for outdoor 
noise levels only, these data are represented as NA77Lmax (windows closed) and NA67Lmax (windows 
open).  NA means “number of events above”, so this analysis examines the number of annual average 
daily overflight events where Lmax would be greater than or equal to 67 dB and 77 dB.  For recreational 
areas, NA65Lmax was chosen as a measure of speech interference consistent with previous environmental 
assessments. 

Classroom Learning Interference.  When considering intermittent noise caused by aircraft overflights, 
guidelines for classroom interference indicate that an appropriate criterion is a limit on indoor background 
Equivalent Noise Level (Leq) of 35 to 40 dB and a limit on single events of 50 dB Lmax.  The 35 dB Leq 
equates to an outdoor Leq of 62 dB with windows closed.  The 50 dB Lmax for single events equates to an 
outdoor Lmax of 67 dB and 77 dB for windows open and closed, respectively.  Thus the number of annual 
average daily events where Lmax would be greater than or equal to 67 dB and 77 dB, serves as the measure 
of potential classroom effects and are presented as NA67 Lmax and NA77 Lmax for windows open and 
closed, respectively, on a per-hour basis.  Because classrooms are in use during the day predominantly, 
these criteria are applied for annual average daily aircraft operations occurring over an 8-hour period 
between 8:00 a.m. and 4:00 p.m., rather than for a 15-hour period between 7:00 a.m. and 10:00 p.m. for 
standard speech interference. 

Audibility.  For recreational areas, NA35Lmax was chosen as a measure of audibility of the aircraft, 
consistent with previous environmental assessments (Air Force Civil Engineer Center [AFCEC] 2015).  

Sleep Disturbance.  Sleep disturbance is a concern for communities exposed to nighttime noise.  Sleep, or 
the lack of quality sleep, has the potential to affect health and concentration, although the relationship 
between noise levels and sleep disturbance is complex and not fully understood.  To assess the potential 
for sleep disturbance, the analysis uses SEL as the metric and calculates the probability of being 
awakened at least once from annual average daily overflights occurring between 10:00 p.m. and 7:00 
a.m., when most people sleep.  The SEL from each overflight is based on the particular type of aircraft, 
flight track, power setting, speed, and altitude relative to the residential receptor.  The analysis also 
accounts for standard building attenuation of 17 dB and 27 dB, respectively, with windows open and 
closed.  When summed, the probability of being awakened for a given location is determined.  

Potential for Hearing Loss.  As per DoD policy memorandum (2009), populations exposed to noise 
greater than 80 dB DNL are at the greatest risk of potential for hearing loss (Undersecretary of Defense 
for Acquisition Technology and Logistics 2009).  The U.S. Environmental Protection Agency’s (USEPA) 
Guidelines for Noise Impact Analysis quantifies hearing loss risk in terms of Noise-Induced Permanent 
Threshold Shift, a quantity that defines the permanent change in the threshold level below which a sound 
cannot be heard.  Noise-Induced Permanent Threshold Shift is stated in terms of the average threshold 
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shift at several frequencies that can be expected from daily exposure to noise over a normal working 
lifetime of 40 years, with exposure lasting 8 hours per day for 5 days per week.   

Workplace Noise.  In 1972, the National Institute for Occupational Safety and Health (NIOSH) published 
a criteria document with a recommended exposure limit of 85 dB as an 8-hour time-weighted average.  
This exposure limit was reevaluated in 1998 when NIOSH made recommendations that went beyond 
conserving hearing by focusing on the prevention of occupational hearing loss (NIOSH 1998).  Following 
the reevaluation using a new risk assessment technique, NIOSH published another criteria document in 
1998, which reaffirmed the 85 dB recommended exposure limit (NIOSH 1998).  Active-duty and reserve 
components of the Air Force (including the Air National Guard), as well as civilian employees and 
contracted personnel working on Air Force bases, must comply with Occupational Safety and Health 
Administration (OSHA) regulations (29 CFR § 1910.95 Occupational Noise Exposure); DoD Instruction 
6055.12, Hearing Conservation Program; Air Force Occupational Safety and Health Standard 48-20 
(June 2006); and Occupational Noise and Hearing Conservation Program (including material derived 
from the International Standards Organization 1999.2 Acoustics-Determination of Occupational Noise 
Exposure and Estimation of Noise Induced Impairment).   

3.3.1.3 Land Use Noise Effects  

At and around the base, land use categories include residential; commercial; manufacturing; 
transportation, communication, and utilities; recreation; institutional; mining and extraction; and 
agriculture and forestry.  For the areas under the airspace, land use categories also include special use 
areas.  Special use areas are identified by agencies as being worthy of more rigorous management.  These 
areas can include Wilderness Areas, WSRs, National or State Parks, and National Wildlife Refuges.  

In June 1980, an ad hoc Federal Interagency Committee on Urban Noise (FICUN) published guidelines 
(FICUN 1980) relating DNL to compatible land uses.  This committee was composed of representatives 
from DoD; Departments of Transportation and Housing and Urban Development; the USEPA; and the 
Veterans Administration.  Generally, federal agencies have adopted these guidelines for noise analyses.  
Following the lead of the FICUN, the DoD and FAA adopted the concept of land use compatibility as the 
accepted measure of aircraft noise effect.   

Air Force guidelines are found in Table 3.3-2, along with the explanatory notes included in the regulation.  
These guidelines are not mandatory (note the footnotes in the table), rather they are recommendations to 
provide the best means for determining land use impacts for communities adjacent to bases.  These land 
use compatibility guidelines provide a gauge for assessing impacts around busy airfields.  In general, 
residential land uses, schools, hospitals, and places of worship normally are not compatible with outdoor 
DNL values of 65 dB or greater.  Therefore, the extent of exposure of these sensitive-type receptors to 
DNL of 65 dB and higher provides the best means for assessing the noise impacts of the proposed action 
to land uses. 

Table 3.3-2.  Air Force Land Use Compatibility with DNL 
Land Use Categories Suggested Land Use Compatibility (dB DNL) 

SLUCM NO. Land Use Name 65-69 70-74 75-79 80-84 >85 
10 Residential      
11 Household units N1 N1 N N N 
11.11 Single units:  detached N1 N1 N N N 
11.12 Single units:  semidetached N1 N1 N N N 
11.13 Single units:  attached row N1 N1 N N N 
11.21 Two units:  side-by-side N1 N1 N N N 
11.22 Two units:  one above the other N1 N1 N N N 
11.31 Apartments:  walk-up N1 N1 N N N 
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Table 3.3-2.  Air Force Land Use Compatibility with DNL 
Land Use Categories Suggested Land Use Compatibility (dB DNL) 

SLUCM NO. Land Use Name 65-69 70-74 75-79 80-84 >85 
11.32 Apartment:  elevator N1 N1 N N N 
12 Group quarters N1 N1 N N N 
13 Residential hotels N1 N1 N N N 
14 Mobile home parks or courts N N N N N 
15 Transient lodgings N1 N1 N1 N N 
16 Other residential N1 N1 N N N 
20 Manufacturing      
21 Food and kindred products; manufacturing Y Y2 Y3 Y4 N 
22 Textile mill products; manufacturing Y Y2 Y3 Y4 N 

23 Apparel and other finished products; products made from fabrics, 
leather, and similar materials; manufacturing Y Y2 Y3 Y4 N 

24 Lumber and wood products (except furniture); manufacturing Y Y2 Y3 Y4 N 
25 Furniture and fixtures; manufacturing Y Y2 Y3 Y4 N 
26 Paper and allied products; manufacturing Y Y2 Y3 Y4 N 
27 Printing, publishing, and allied industries Y Y2 Y3 Y4 N 
28 Chemicals and allied products; manufacturing Y Y2 Y3 Y4 N 
29 Petroleum refining and related industries Y Y2 Y3 Y4 N 
30 Manufacturing      
31 Rubber and misc. plastic products; manufacturing Y Y2 Y3 Y4 N 
32 Stone, clay and glass products; manufacturing Y Y2 Y3 Y4 N 
33 Primary metal products; manufacturing Y Y2 Y3 Y4 N 
34 Fabricated metal products; manufacturing Y Y2 Y3 Y4 N 

35 Professional scientific, and controlling instruments; photographic and 
optical goods; watches and clocks Y 25 30 N N 

39 Miscellaneous manufacturing Y Y2 Y3 Y4 N 
40 Transportation, communication and utilities      
41 Railroad, rapid rail transit, and street railway transportation Y Y2 Y3 Y4 N 
42 Motor vehicle transportation Y Y2 Y 3 Y4 N 
43 Aircraft transportation Y Y2 Y3 Y4 N 
44 Marine craft transportation Y Y2 Y3 Y4 N 
45 Highway and street right-of-way Y Y Y Y N 
46 Automobile parking Y Y Y Y N 
47 Communication Y 255 305 N N 
48 Utilities Y Y2 Y3 Y4 N 
49 Other transportation, communication and utilities Y 255 305 N N 
50 Trade      
51 Wholesale trade Y Y2 Y3 Y4 N 
52 Retail trade – building materials, hardware and farm equipment Y 25 30 Y4 N 

53 Retail trade – including shopping centers, discount clubs, home 
improvement stores, electronics superstores, etc. Y 25 30 N N 

54 Retail trade – food Y 25 30 N N 
55 Retail trade – automotive, marine craft, aircraft and accessories Y 25 30 N N 
56 Retail trade – apparel and accessories Y 25 30 N N 
57 Retail trade – furniture, home, furnishings and equipment Y 25 30 N N 
58 Retail trade – eating and drinking establishments Y 25 30 N N 
59 Other retail trade Y 25 30 N N 
60 Services      
61 Finance, insurance and real estate services Y 25 30 N N 
62 Personal services Y 25 30 N N 
62.4 Cemeteries Y Y2 Y3 Y4,11 Y6,11 
63 Business services Y 25 30 N N 
63.7 Warehousing and storage  Y Y2 Y3 Y4 N 
64 Repair services       Y Y2 Y3 Y4 N 
65 Professional services Y 25 30 N N 
65.1 Hospitals, other medical facilities  25 30 N N N 
65.16 Nursing homes  N1 N1 N N N 
66 Contract construction services Y 25 30 N N 
67 Government services Y1 25 30 N N 
68 Educational services 25 30 N N N 
68.1 Child care services, child development centers, and nurseries 25 30 N N N 
69 Miscellaneous Services Y 25 30 N N 
69.1 Religious activities (including places of worship) Y 25 30 N N 
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Table 3.3-2.  Air Force Land Use Compatibility with DNL 
Land Use Categories Suggested Land Use Compatibility (dB DNL) 

SLUCM NO. Land Use Name 65-69 70-74 75-79 80-84 >85 
70 Cultural, entertainment and recreational      
71 Cultural activities  25 30 N N N 
71.2 Nature exhibits Y1 N N N N 
72 Public assembly Y N N N N 
72.1 Auditoriums, concert halls 25 30 N N N 
72.11 Outdoor music shells, amphitheaters N N N N N 
72.2 Outdoor sports arenas, spectator sports Y7 Y7 N N N 
73 Amusements Y Y N N N 

74 Recreational  activities (including golf courses, riding stables, water 
recreation) Y 25 30 N N 

75 Resorts and group camps Y 25 N N N 
76 Parks Y 25 N N N 
79 Other cultural, entertainment and recreation Y 25 N N N 
80 Resource production and extraction      
81 Agriculture (except live- stock) Y8 Y9 Y10 Y10,11 Y10,11 
81.5-81.7 Agriculture-Livestock farming  including grazing and feedlots Y8 Y9 N N N 
82 Agriculture related activities Y8 Y9 Y10 Y10,11 Y10,11 
83 Forestry activities Y8 Y9 Y10 Y10,11 Y10,11 
84 Fishing activities Y Y Y Y Y 
85 Mining activities Y Y Y Y Y 
89 Other resource production or extraction Y Y Y Y Y 
Legend:   

SLUCM – Standard Land Use Coding Manual, U.S. Department of Transportation 
Y (Yes) – Land use and related structures compatible without restrictions. 
N (No) – Land use and related structures are not compatible and should be prohibited. 
Yx – Yes with restrictions.  The land use and related structures generally are compatible.  However, see note(s) indicated by the superscript. 
Nx – No with exceptions.  The land use and related structures are generally incompatible.  However, see note(s) indicated by the superscript. 
25, 30, or 35 – The numbers refer to noise level reduction (NLR) levels.  NLR (outdoor to indoor) is achieved through the incorporation of noise attenuation into the 
design and construction of a structure.  Land use and related structures are generally compatible; however, measures to achieve NLR of 25, 30, or 35 must be 
incorporated into design and construction of structures.  However, measures to achieve an overall noise reduction do not necessarily solve noise difficulties outside the 
structure and additional evaluation is warranted.  Also, see notes indicated by superscripts where they appear with one of these numbers. 
Ldn – Mathematical symbol for DNL. 

 
Notes: 
1.  General 

a. Although local conditions regarding the need for housing may require residential use in these zones, residential use is discouraged in DNL 65-69 and strongly 
discouraged in DNL 70-74.  The absence of viable alternative development options should be determined and an evaluation should be conducted locally prior to local 
approvals indicating that a demonstrated community need for the residential use would not be met if development were prohibited in these zones.  Existing 
residential development is considered as pre-existing, non-conforming land uses. 

b. Where the community determines that these uses must be allowed, measures to achieve outdoor to indoor NLR of at least 25 dB in DNL 65-69 and 30 dB in DNL 70-
74 should be incorporated into building codes and be considered in individual approvals; for transient housing, an NLR of at least 35 dB should be incorporated in 
DNL 75-79.   

c. Normal permanent construction can be expected to provide an NLR of 20 dB, thus the reduction requirements are often stated as 5, 10, or 15 dB over standard 
construction and normally assume mechanical ventilation, upgraded sound transmission class ratings in windows and doors, and closed windows year round.  
Additional consideration should be given to modifying NLR levels based on peak noise levels or vibrations. 

d. NLR criteria will not eliminate outdoor noise problems.  However, building location, site planning, design, and use of berms and barriers can help mitigate outdoor 
noise exposure particularly from ground level sources.  Measures that reduce noise at a site should be used wherever practical in preference to measures that only 
protect interior spaces. 

2.  Measures to achieve NLR of 25 must be incorporated into the design and construction of portions of these buildings where the public is received, office areas, noise 
sensitive areas, or where the normal noise level is low. 

3.  Measures to achieve NLR of 30 must be incorporated into the design and construction of portions of these buildings where the public is received, office areas, noise 
sensitive areas, or where the normal noise level is low. 

4.  Measures to achieve NLR of 35 must be incorporated into the design and construction of portions of these buildings where the public is received, office areas, noise 
sensitive areas, or where the normal noise level is low. 

5.  If project or proposed development is noise sensitive, use indicated NLR; if not, land use is compatible without NLR. 
6.  Buildings are not permitted. 
7.  Land use is compatible provided special sound reinforcement systems are installed. 
8.  Residential buildings require an NLR of 25 
9.  Residential buildings require an NLR of 30. 
10.  Residential buildings are not permitted. 
11.  Land use that involves outdoor activities is not recommended, but if the community allows such activities, hearing protection devices should be worn when noise 

sources are present. Long-term exposure (multiple hours per day over many years) to high noise levels can cause hearing loss in some unprotected individuals.   
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3.3.1.4 Domesticated Animals and Wildlife Noise Effects 

Hearing is critical to an animal’s ability to react, compete, reproduce, hunt, forage, and survive in its 
environment.  The abilities to hear sounds and noise and to communicate assist wildlife in maintaining 
group cohesiveness and survivorship.  Social species communicate by transmitting calls of warning, 
introduction, and other types that are subsequently related to an individual’s or group’s responsiveness. 

Domesticated animal species differ greatly in their responses to noise.  Noise effects on domestic animals 
and wildlife are classified as primary, secondary, and tertiary.  Primary effects are direct, physiological 
changes to the auditory system, and most likely include the masking of auditory signals.  Masking is 
defined as the inability of an individual to hear important environmental signals that may arise from 
mates, predators, or prey.  Secondary effects may include non-auditory effects such as stress and 
hypertension; behavioral modifications; interference with mating or reproduction; and impaired ability to 
obtain adequate food, cover, or water.  Tertiary effects are the direct result of primary and secondary 
effects, and include population decline and habitat loss. 

Many scientific studies have investigated the effects of aircraft noise on wildlife, and some have focused 
on wildlife “flight” due to noise.  Wildlife responses to aircraft are influenced by many variables, 
including size, speed, proximity (both height above the ground and distance), engine noise, color, flight 
profile, and radiated noise.  The type of aircraft (e.g., fixed wing versus rotor-wing [helicopter]) and type 
of flight mission may also produce different levels of disturbance, with varying animal responses (Smith 
et al. 1988).  It is difficult, therefore, to generalize wildlife responses to noise disturbances across species. 

3.3.2 Affected Environment 

The affected environment is the area exposed to aircraft-generated noise both on and off base.  Many 
components of the Proposed Action may generate noise and warrant analysis.  The predominant noise 
sources consist of aircraft operations, both at and around the base, as well as in northern JPARC airspace.  
Other components such as construction, aerospace ground equipment, and vehicle traffic would produce 
noise, but such noise would be transitory and contribute negligibly to the overall noise environment.  For 
airspace operations, the affected environment is inclusive of northern JPARC airspace.  As mentioned 
earlier, aircraft from Eielson AFB operate in other JPARC airspace on an as needed, infrequent basis and 
have been evaluated in existing NEPA documentation (F-22 Plus-Up EA Joint Base Elmendorf-
Richardson, 11th Air Force 2011). 

3.3.2.1 Base 

At Eielson AFB, quiet hours are in effect for all aircraft operations between 10:00 p.m. and 6:00 a.m. 
local time (354 FW 2013).  For noise abatement and safety reasons, all aircraft taking off and landing at 
Eielson AFB avoid overflying base housing and populated areas of Moose Creek, Fort Wainwright, and 
Fairbanks below 3,500 feet AGL.  No closed pattern work (e.g., low approaches) occurs during this time, 
and all arrivals must use a straight-in approach for landing.  Runway 32 is the preferred runway for 
arrivals during quiet hours.  Noise complaints may be lodged by calling 1-800-JETNOIS, the 354 Fighter 
Wing Public Affairs Office at 907-377-2116, the 11th Air Force Public Affairs Office at 1-800-538-6647, 
or the 3rd Wing Public Affairs Office at 907-552-5756.  When complaints are received, they are logged, 
and information is collected concerning the date, time, and location of the complaint.  The complaint is 
then analyzed by reviewing the information with Air Traffic Control and Range Control to determine if 
there is a correlation between operations out of Eielson AFB (or Joint Base Elmendorf-Richardson) and 
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the geographic area.  During Fiscal Year 2014 (FY14), the 354 FW Public Affairs Office received over 70 
noise complaints.  The majority of complaints coincided with major flying exercises and were primarily 
from residents underlying the Delta MOAs.  

The sound environment near Eielson AFB is dominated by military aircraft noise including based  
F-16C/D and KC-135R and many types of transient aircraft (Table 3.3-3).  Noise exposure reflecting 
annual average daily aircraft operations estimated for calendar year 2014 is shown in Figure 3.3-1.  
Representative POIs on or near Eielson AFB were chosen to represent locations that could potentially be 
exposed to noise levels generated at the base.   

Table 3.3-3.  Baseline Airfield Annual Operations 
Aircraft Environmental Day 

(7:00 a.m. – 10:00 p.m.) 
Environmental Night 

(10:00 p.m. – 7:00 a.m.) Total 

Based 16,029 1,400 17,429 
Transient 1,468 66 1,534 

Total 17,497 1,466 18,963 

As identified in Table 3.3-4, DNL greater than or equal to 65 dB occurs primarily (or about 99 percent), 
on DoD-owned land affecting 3,367 acres, about 660 military personnel living in dormitories on the east 
side of the runway, and no households.  Off base, there are nearly 19 acres of off-base land exposed to 
DNL between 65 and 70 dB, to the west; one household to the north; and based on census data and a 
household multiplier, an estimated three people.  Because of the operations numbers, the period of day in 
which they occur, and their single-event sound level, departures of based F-16 aircraft and the arrival 
portion of based KC-135R pattern operations contribute the most to the DNL, north of the base.  
Transient heavy cargo (e.g., C-5) aircraft arrivals contribute the most to the DNL, south of the base.   

Table 3.3-4.  On- and Off-Base Noise Exposure under Baseline 
Band of DNL (dB) Acreage Estimated 

Population Households 

65 – 70 1,796 6601 0 
70 – 75 745 0 0 
75 – 80 369 0 0 
80 – 85 260 0 0 

85+ 197 0 0 
Total 3,367 6601 0 

Off Base 
65 – 70 18.7 3 1 
70 – 75 0 0 0 
75 – 80 0 0 0 
80 – 85 0 0 0 

85+ 0 0 0 
Total 18.7 3 1 

Note:  1Population residing in the base dormitories. 
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Figure 3.3-1.  DNL Contours for Annual Average Daily Aircraft Operations under Baseline 
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Figure 3.3-2 illustrates the altitude of selected aircraft as they pass over the northern base boundary.  
Figure 3.3-3 provides an estimation of the SEL and Lmax values for based and visiting aircraft that 
predominate the noise generated from the base.  Departing to the north, the F-16C, at approximately 2,000 
feet AGL when crossing the northern boundary of the base, exhibits the greatest SEL and Lmax values of 
the aircraft shown.  Arriving from the south and descending through 1,000 ft AGL, the heavy cargo-type 
aircraft (represented by the C-5A) exhibits the greatest SEL and Lmax values of the aircraft shown.  

 

 
Figure 3.3-2.  Altitude Profiles for Representative Departures from Runway 32 for Based and 

Transient Aircraft at Eielson AFB 
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Figure 3.3-3.  Lmax and SEL for Representative Aircraft Operating at Eielson AFB 
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Population 

Baseline aircraft DNLs for representative POIs on or near Eielson AFB are identified in Figure 3.3-4 and 
listed in Table 3.3-5.  With the exception of the Eielson AFB Chapel and the on-base dormitories, no 
other POI is exposed to DNL greater than or equal to 65 dB. 

Table 3.3-5.  DNL for Representative Points of Interest On and Off Base under Baseline 
Type ID  Point of Interest On 

Base? 
DNL 
(dB) 

Park (includes 
recreation and 

wildlife) 

P01 Salcha River State Recreation 

No 

<45 
P02 Harding Lake <45 
P04 Tanana Valley State Forest <45 
P05 Chena Lakes 46 

Residential 

R01 Tare Nike Missile Site 47 
R02 6615-6647 Richardson Highway 46 
R03 Old Valdez Trail 48 
R06 Eielson AFB Housing Area Yes 62 

School/ 
Day Care 

S01 North Pole Elementary School/Eagle Wings Assisted Living 

No 

<45 
S02 North Pole Middle School <45 
S03 Association of Village Council Presidents Head Start  <45 
S04 Loving Learning Day Care 46 
S05 Salcha Elementary <45 
S06 Anderson Elementary School/Child Development Center 

Yes 
59 

S07 Ben Eielson Junior/Senior High School 61 
S08 Crawford Elementary School 61 

Place of 
Worship/ 

Residential 

W01 Moose Creek Baptist Church 

No 

61 
W02 Pioneer Baptist Church 55 
W03 Church of Christ 59 
W04 Lord of Life Lutheran Church <45 
W05 North Pole Missionary Chapel <45 
W06 Base Chapel/Base Dorms Yes 65 
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Figure 3.3-4.  Representative POIs On and Off Base under Baseline
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Speech Interference.  Daytime speech interference for normal conversation comprises another indicator of 
noise effects.  Table 3.3-6 presents the indoor speech interference under baseline conditions.  Across the 
POIs, data reveal that events average about one per hour for windows closed.  With windows open, events 
range from one to two per hour. 

Table 3.3-6.  Indoor Speech Interference at Representative Points of Interest  
On and Off Base under Baseline 

Description 

Average Daily Indoor 
Daytime  

(7:00 a.m. to 10:00 p.m.)  

Events per Hour* 

Type ID Point of Interest On 
Base? 

Windows 
Closed 

Windows 
Open 

Residential 

R01 Tare Nike Missile Site 
No 

- - 
R02 6615-6647 Richardson Highway - - 
R03 Old Valdez Trail 1 1 
R06 Eielson AFB Housing Area Yes 1 1 

School/ 
Day Care 

S01 North Pole Elementary School/Eagle Wings Assisted 
Living 

No 

- - 

S02 North Pole Middle School - - 
S03 Association of Village Council Presidents Head Start - - 
S04 Loving Learning Day Care 1 - 
S05 Salcha Elementary - - 
S06 Anderson Elementary School/Child Development Center 

Yes 
1 1 

S07 Ben Eielson Junior/Senior High School 1 1 
S08 Crawford Elementary School 1 1 

Place of 
Worship/ 

Residential 

W01 Moose Creek Baptist Church 

No 

1 1 
W02 Pioneer Baptist Church 1 1 
W03 Church of Christ 1 1 
W04 Lord of Life Lutheran Church - - 
W05 North Pole Missionary Chapel - - 
W06 Base Chapel/Base Dorms Yes 1 2 

Note: *With an indoor maximum sound level of at least 50 dB, assumes 17 dB and 27 dB of noise level reduction for windows open and closed, 
respectively. 
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Classroom Learning Interference.  For schools, aircraft noise events can disrupt classroom learning.  
Table 3.3-7 presents baseline conditions of classroom learning interference for schools on and off base.  
None of the off-base schools are exposed to noise that exceeds an outdoor equivalent sound level of 62 
dB Leq over an 8-hour period [Leq(8h)].  The three on-base schools are exposed to Leq(8h) greater than 62 dB 
and likely have up to one disruption per hour, on average, with windows open or closed.  

Table 3.3-7.  Classroom Learning Interference for Schools On or Near Eielson AFB under Baseline 
Description Outdoor 

Leq(8h) 
(dB) 

Indoor 

ID Point of Interest On 
Base? 

Windows Open Windows Closed 
Leq(8h) 
(dB) 

Events per 
Hour1,2 

Leq(8h) 
(dB) 

Events per 
 Hour1,2 

S01 North Pole Elementary School/Eagle 
Wings Assisted Living 

No 

36 19 - 9 - 

S02 North Pole Middle School 38 21 - 11 - 

S03 Association of Village Council 
Presidents Head Start 42 25 - 15 - 

S04 Loving Learning Day Care 49 32 - 22 - 
S05 Salcha Elementary 37 20 - 10 - 

S06 Anderson Elementary School/Child 
Development Center 

Yes 

63 46 1 36 1 

S07 Ben Eielson Junior/Senior High 
School 65 48 1 38 1 

S08 Crawford Elementary School 65 48 1 38 1 
Number of sites exceed 1 intrusive event per hour   0  0 

Minimum Number intrusive events per hour if exceeding 1   0  0 
Maximum Number intrusive events per hour if exceeding 1   0  0 

Notes: 1Number of annual average daily events per hour during 8-hour school day (8:00 a.m. to 4:00 p.m.), at or above an indoor maximum (single 
event) sound level (Lmax) of 50 dB; noise level reductions of 17 dB and 27 dB for windows open and closed, respectively. 
2Does not account for differences between weekday and weekend activity. 

Sleep Disturbance.  Nighttime sleep disturbance is a concern for communities exposed to nighttime noise.  
Table 3.3-8 lists the probabilities of indoor awakening from average daily nighttime (10:00 p.m. to 
7:00 a.m.) events for residential POI locations.  Under baseline conditions, POIs experience over 1,300 
annual potential sleep disturbance events.  With windows open, there is a 1 to 3 percent probability of 
awakening.  With windows closed, there is a 0.1 to 1.3 percent probability of awakening. 

Table 3.3-8.  Indoor Sleep Disturbance Residential Points of Interest on 
or near Eielson AFB under Baseline 

Representative Residential Receptor Average Nightly (2200-0700) 
Probability of Awakening (%)* 

ID Point of Interest Windows Open Windows Closed 
R01 Tare Nike Missile Site 1.1% 0.1% 
R02 6615-6647 Richardson Highway 1.9% 0.1% 
R03 Old Valdez Trail 1.4% 0.4% 
R06 Eielson AFB Housing Area 2.9% 1.3% 

Note: *Assumes 17 dB and 27 dB of noise level reductions for windows open and closed, respectively. 

Potential for Hearing Loss.  Under baseline conditions, potential for hearing loss is negligible because 
there are no military or civilian residential areas on or adjacent to Eielson AFB exposed to DNL greater 
than or equal to 80 dB (see Figure 3.3-1). 
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Workplace Noise.  Per Air Force Occupational Safety and Health Standard 48-20, the Hearing 
Conservation Program is designed to protect workers from the harmful effects of hazardous noise by 
identifying all areas where workers are exposed to hazardous noise.  The following are main components 
of the program and are followed by Eielson AFB: 

• Identify noise hazardous areas or sources and ensure these areas are clearly marked. 
• Use engineering controls as the primary means of eliminating personnel exposure to potentially 

hazardous noise.  All practical design approaches to reduce noise levels to below hazardous levels 
by engineering principles shall be explored.  Priorities for noise control resources shall be 
assigned based on the applicable risk assessment code.  Where engineering controls are 
undertaken, the design objective shall be to reduce steady-state levels to below 85 dBA, 
regardless of personnel exposure time, and to reduce impulse noise levels to below 140 dB peak 
sound pressure level. 

• Ensure workers with an occupational exposure to hazardous noise complete an initial/reference 
audiogram within 30 days from the date of the workers’ initial exposure to hazardous noise. 

• Ensure new equipment being considered for purchase has the lowest sound emission levels that 
are technologically and economically possible and compatible with performance and 
environmental requirements; 42 USC § 4914, Public Health and Welfare, Noise Control, 
Development of Low-Noise Emission Products, applies. 

• Educate and train personnel regarding potentially noise hazardous areas and sources, use and care 
of hearing protective devices, the effects of noise on hearing, and the Hearing Conservation 
Program. 

Other Noise Sources.  Other generators of noise, such as general vehicle traffic, construction, and other 
maintenance and landscaping activities, are a common occurrence at Eielson AFB.  While these sources 
may contribute to the overall noise environment, the noise they generate does not present any effects to 
POIs on base nor are they perceptible to off-base POIs. 

Non-Auditory Effects.  As summarized in Appendix E.2.6, the current state of scientific knowledge cannot 
yet support inference of a causal or consistent relationship between aircraft noise exposure and non-
auditory health consequences for exposed residents.  Although some recent studies offer indications, it is 
not yet possible to establish a quantitative cause and effect based on the currently available scientific 
evidence. 

Land Use Compatibility 

Activities most sensitive to noise typically include residential and commercial areas, public services, and 
areas associated with cultural and recreational uses.  The Fairbanks North Star Borough (FNSB) prepared 
a Joint Land Use Study in partnership with the Air Force and U.S. Department of the Army to guide land 
use controls around Eielson AFB and Fort Wainwright to achieve maximum compatibility between 
military operations and important economic and social growth of the surrounding area.  The study 
identified off-base land use conflicts with military aircraft noise (FNSB 2006).  As listed in Table 3.3-9 
and depicted in Figure 3.3-5, the majority of the area affected by DNL greater than 65 dB is contained on 
base; however, 0.4 acres to the north and 18.3 acres to the west (both areas identified by FNSB as general 
use), are exposed to DNL between 65 and 70 dB.  



August 2015 F-35A Pacific Operational Beddown Draft EIS 

3.0 Affected Environment 3-31 

 

Figure 3.3-5.  Eielson AFB Current Land Use
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Table 3.3-9.  Land Use Categories Affected by Noise on and off Eielson AFB under Baseline (in acres) 

Category 65-70 dB DNL 70-75 dB DNL 75-80 dB DNL 80-85 dB DNL +85 dB DNL 
On Base 

Administrative 167.7 56.6 0 0 0 
Airfield 300.3 406.7 259.9 233.0 196.2 
Commercial 25.3 0 0 0 0 
Industrial 185.9 19.8 0 0 0 
Open/Agriculture 796.7 201.5 92.6 7.5 0.1 
Other 11.2 20.5 13.3 12.4 0 
Recreational 255.4 23.5 0 0 0 
Residential 11.8 0 0 0 0 
School 0 0 0 0 0 
Transportation 42.1 16.7 3.1 6.7 0.3 

Off Base 
General Use 18.7 0 0 0 0 

Total  1,815.0 745.3 368.8 259.6 196.6 

Domesticated Animals and Wildlife 

Domesticated animals at and around the base potentially affected by aircraft-generated noise include 
dogs, cats, and livestock. The Eielson Integrated Natural Resources Management Plan (INRMP) identifies 
a wide variety of wildlife species, which may be found on the installation (See Section 3.10.2.1). The 
Tanana Valley (including the base and adjacent community) provides habitat for year-round resident bird 
species, as well as, summer-breeding habitat for a variety of migratory bird species. Animals exhibit a 
wide variety of responses to noise and, consequently, some species may be more sensitive than other 
species and/or may exhibit different forms or intensities of behavioral responses (Appendix E.14.2). The 
majority of the literature suggests that domesticated animal species (cows, horses, chickens) and wildlife 
species exhibit adaptation, acclimation, and habituation after repeated exposure to jet aircraft noise.  
Based on the variety of birds struck by military aircraft and the number of moose and other mammals that 
have to be removed from around the flight line (Section 3.5.2.1), birds and other wildlife appear to have 
habituated to the current noise levels on Eielson. 

3.3.2.2 Airspace 

In analyzing noise impacts under the northern JPARC airspace, the focus was on identifying noise 
associated with the average day of the busiest month of aircraft activity.  The busiest month occurs during 
major flying exercises such as Red Flag-Alaska and Northern Edge.  These major flying exercises occur 3 
to 4 times per year, on average, each lasting around 2 weeks.  For the other 44 to 46 weeks of the year, 
aircraft operations in northern JPARC airspace would be considerably less.   

During pilot interviews, the 354 FW F-16 Aggressor pilots stated that during these major flying exercises 
they primarily fly in what is referred to as the Fight Zone, to a lesser degree in the area named Yukon 
Large, and aerial refueling in areas named Tanker 1 and Tanker 2 (Figures 3.3-6 and 3.3-7).  These flight 
areas cover parts of most northern JPARC airspace.  The noise modeled in this section includes both the 
flight areas identified by the 354 FW and other more frequently used northern JPARC airspace.  The 
modeled JPARC airspace units and derivation of airspace operations are addressed in Appendix E.3. 
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Figure 3.3-6.  Northern JPARC Airspace and Modeled Airspace 
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Figure 3.3-7.  Modeled Northern JPARC Airspace and Representative  

Points of Interest under Baseline



August 2015 F-35A Pacific Operational Beddown Draft EIS 

3.0 Affected Environment 3-35 

 

Population 

Subsonic Flight.  Subsonic aircraft operations are dispersed and distributed throughout the 
aforementioned northern JPARC MOAs and ATCAAs.  Per the methodology presented in Appendix E, 
Ldnmr and NA were calculated using the DoD’s MR_NMAP software based on operations counts, time of 
day of operation, typical aircraft configuration, and typical altitude distribution for each aircraft type.  
Again, the busiest month was modeled; therefore, the information provided represents conditions that are 
found during major flying exercises.   

The Ldnmr and NA of selected values are shown in Table 3.3-10 for northern JPARC airspace.  Airspace 
units where operational frequency would not change or where operations would occur only on an 
incidental basis are not listed.  Where DNL or Ldnmr would be less than 45 dB, the noise levels are stated 
as “<45”.  All of the modeled airspace has Ldnmr less than 65 dB except R-2205 (at 65 dB).  Viper B 
MOA, R-2205, and R-2211 have NA65Lmax (corresponding to recreational speech interference) of six, 
one, and one events, respectively.  All modeled airspace, except the Yukon MOAs/ATCAAs and Fox 3 
MOA/ATCAA, have an NA35Lmax (corresponding to audibility) of at least one event per busiest month.  
At 73 events during the busiest month, Viper B MOA has the greatest NA35Lmax of the modeled flight 
areas. 

Table 3.3-10.  Uniform Distributed Ldnmr and Number of Events At or 
Above Selected Thresholds in Northern JPARC under Baseline 

Airspace Unit Ldnmr 
(dB) 

NA 65Lmax (Busiest  
Month Events) 

NA 35Lmax 
(Busiest  

Month Events) 
Fight Zone <45  <1  3  
Tanker 1 <45  <1  1  
Tanker 2 <45  <1  1  
Blair <45  <1  60  
Delta Large 56  <1  2  
Viper 52 6  73  
Yukon 2 49  <1   <1  
Yukon 3B <45  <1   <1  
Yukon 4 46  <1   <1  
Yukon 5 <45  <1   <1  
Yukon Large 50  <1   <1  
Fox 3 <45  <1   <1  
Paxon 50  <1  1  
R-2202 60  <1  4  
R-2205 65 1  9  
R-2211 60 1  5  
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The Ldnmr values for representative POIs under the northern JPARC airspace are listed in Table 3.3-11.  
All POIs have Ldnmr less than 60 dB.  Although not shown in the table, one of the 13 POIs has Ldnmr less 
than 35 dB but this level is at the computational limit of MR_NMAP. 

Table 3.3-11.  Ldnmr for Representative Points of Interest below Northern JPARC Airspace under Baseline 
Description Point of Interest Ldnmr 

(dB) Type ID 

Multi-Use 

M01 Denali Highway where it crosses Susitna River <45 
M02 Healy Lake Airport 58 
M03 Pogo Mine Airstrip <45 
M04 Joseph Creek <45 

Park (includes 
recreation and 
wildlife) 

P06 Yukon-Charley Rivers National Preserve <45 
P07 Yukon Flats National Wildlife Refuge <45 
P08 Lake George (southeast of Delta Junction) 53 
P09 Steese National Conservation Area/Birch Creek WSR 49 
P10 Charley WSR <45 
P11 Fortymile WSR <45 

Residential 
R04 Delta Junction 53 
R05 Chicken <45 
R07 Town of Circle 49 

Maximum single-event noise levels associated with direct aircraft overflight, which use the northern 
JPARC airspace frequently, are listed in Table 3.3-12.  Note the aircraft in the airspace noise analysis are 
not necessarily identical to the set of aircraft in the airfield noise analysis.  At an overflight altitude of 
10,000 feet AGL, F-15s have the highest Lmax (73 dB), with the F-16 and EA-18G aircraft ranked second 
with an Lmax of 65 dB.  Please note that the light gray in the table indicates the altitude(s) in which the 
particular aircraft typically operates; some aircraft fly above 25,000 feet AGL.  

Table 3.3-12.  Maximum Single Event Noise Levels for Aircraft Operating in Northern JPARC Airspace 

Data 

Maximum Instantaneous A-weighted Sound Level (Lmax) for Aircraft Type 

A-101 F-15C/J2 F-163 F-22 EA-18G4 
KC-135R5, 
E-3, and  

E-767 
C-1306 HH-60 

Speed in Knots: 325 520 450 350 400 300 170 140 
Power Setting: 5333 NF 81% NC 87% NC 30% ETR 84.50% NC 89.6% NF 970 CTIT N/A 

O
ve

rf
lig

ht
 A

lti
tu

de
 (f

ee
t A

G
L

) 5007 93 113 107 98 105 94 90 85 
1,000 85 106 100 90 98 87 83 79 
2,000 76 97 91 82 89 79 76 71 
2,500 73 94 88 79 86 77 73 69 
4,000 67 88 82 73 79 72 68 64 
5,000 64 85 78 70 76 69 65 61 
10,000 55 73 65 60 65 60 56 52 
12,500 51 68 61 56 61 56 53 48 
16,000 48 63 55 52 58 52 50 45 
20,000 45 57 50 49 53 49 47 41 
25,000 41 51 44 44 49 44 44 37 

Legend:  NF=Maximum Fan Speed; NC=Maximum Engine Core Revolution; ETR=Engine Thrust Request; CTIT=Turbine Intake Temperature in Celsius. 
Notes:   1A-10 modeled as A-10A. 

2F-15C and F-15J modeled as F-15A. 
3F-16 modeled as F-16A. 
4EA-18G modeled as F-18E/F. 
5E-3 and E767 modeled as KC-135R. 
6HC-130 modeled as C-130. 
7Typical altitudes for each aircraft are shaded in gray; some may fly higher than 25,000 feet AGL. 
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Supersonic Flight.  The majority of supersonic flight in northern JPARC airspace is conducted by F-22s 
based at Joint Base Elmendorf-Richardson, F-16s based at Eielson AFB, and transient F-15 and F-16 
aircraft participating in Red Flag and other major flying exercises.  Supersonic flight is typically 
conducted as part of air combat training under specific altitude restrictions, but is not authorized below 
5,000 feet AGL in any MOA (see Appendix E.1).  As listed in Table 3.3-13, at 30,000 feet MSL, the F-15 
and F-22 have the greatest sonic boom overpressures of the three aircraft shown, generating 1.9 pounds 
per square foot. 

Table 3.3-13.  Sonic Boom Peak Overpressures (pounds per square foot) for  
Typical Supersonic Aircraft under Baseline 

Aircraft Altitude (feet MSL) 
10,000 20,000 30,000 

F-15E 5.4 2.9 1.9 
F-22 5.3 2.8 1.9 
F-16C 4.4 2.3 1.5 
Note:  Calculated using CABOOMj for level flight at Mach 1.2; focusing can result in overpressures increased by 

2 to 5 times the steady state boom levels; and levels diminish toward 0.1 pounds per square foot as the 
lateral distance increases. 

The analysis for this EIS is based on 1,047 supersonic operations per year.  Figure 3.3-8 presents the 
resulting baseline CDNL.  A maximum CDNL of 55 dB occurs in the center of the Fight Zone area, 
which is within the Delta 1 ATCAA and the Yukon 1 MOA.  Because air combat training is typically 
concentrated near the center of a modeled airspace unit, the number and intensity of sonic booms is 
greater than in areas that are not directly beneath the center of the flight area.  However, sonic booms may 
propagate horizontally, affecting ground areas beyond the training airspace boundaries.   

Contours of the number of sonic booms heard per busiest month are presented in Figure 3.3-9.  A 
maximum of nearly 40 booms per month occur in the center of the Fight Zone area during a month of 
major flying exercises. 
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Figure 3.3-8.  CDNL Contours for Supersonic Operations during the Busiest Month under Baseline
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Figure 3.3-9.  Estimated Number of Sonic Booms for the Busiest Month under Baseline 



F-35A Pacific Operational Beddown Draft EIS  August 2015 

3-40 3.0 Affected Environment  

Land Use Compatibility 

Table 3.3-14 presents baseline (annual average daily) CDNL and estimated number of booms per busiest 
month in northern JPARC airspace authorized for supersonic operations.  Modeling used the busiest 
month or what can be anticipated during major flying exercises.  Under Baseline, none of the POIs have 
CDNL greater than 62 dBC.  At 55 dBC, M03 (Pogo Mine Airstrip) has the greatest CDNL and the most 
sonic booms per busiest month (36). 

Table 3.3-14.  Supersonic Noise Exposure and Sonic Booms per Busiest Month in Northern JPARC 
Airspace under Baseline 

Description Point of Interest Location CDNL 
(dBC) 

Booms/ 
Busiest Month Type ID 

Multi-Use 

M01 Denali Highway where it crosses Susitna River Fox 3 49 12 
M02 Healy Lake Airport Delta 4 50 15 
M03 Pogo Mine Airstrip Yukon 1 55 36 
M04 Joseph Creek Yukon 1 51 19 

Park 
(includes 
recreation 

and 
wildlife) 

P06 Yukon-Charley Rivers National Preserve Yukon 4 51 18 
P07 Yukon Flats National Wildlife Refuge Yukon 5 49 11 
P08 Lake George (southeast of Delta Junction) Delta 4 48 11 

P09 Steese National Conservation Area/ 
Birch Creek WSR Yukon 2 53 28 

P10 Charley WSR Yukon 1 53 28 
P11 Fortymile WSR Yukon 3B <42 1 

Residential 
R04 Delta Junction Delta 3 53 27 
R05 Chicken Yukon 3B <42 1 
R07 Town of Circle Yukon 2 49 13 

Subsonic and Supersonic Flight.  As mentioned above, subsonic aircraft operations are dispersed and 
distributed throughout the northern JPARC MOAs and ATCAAs.  Under baseline conditions, during a 
month of major flying exercises, Ldnmr is less than 45 dB at all of the non-park POIs, except the Town of 
Circle, which has an Ldnmr of 47 dB (see Table 3.3-11).  None of the non-park POIs have CDNL greater 
than 62 dBC from supersonic operations.  None of the non-park POIs have more than 36 sonic booms per 
busiest month (Table 3.3-14). 

People recreating in special use areas, designated as park POIs, experience Ldnmr of 47 dB at Steese 
National Conservation Area and less than 45 dB Ldnmr in other park POIs (see Table 3.3-11).  From 
supersonic flight, the highest CDNL over a park POI is 53 dBC for Steese National Conservation Area 
and Charley WSR.  Booms per busiest month at park POIs range between 1 at Fortymile WSR, to 28 at 
Steese National Conservation Area and Charley WSR (see Table 3.3-14).   

Domesticated Animals and Wildlife 

The same types of domesticated animals as found in the vicinity of Eielson can also be found underlying 
northern JPARC airspace.  Livestock becomes a larger portion of the total, due to the rural farming nature 
of portions of the airspace, particularly around Delta Junction.  Wildlife species are found in greater 
variety and abundance under the airspaces than around Eielson, though some are the same (See Section 
3.10.2.2).  A majority of the literature suggests that domesticated animal species (cows, horses, chickens) 
and wildlife species exhibit adaptation, acclimation, and habituation after repeated exposure to jet aircraft 
noise and sonic booms. Aircraft have been flying in this airspace for many decades and both domesticated 
animals and wildlife species have likely habituated to noise generated by aircraft.   
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3.4 AIR QUALITY 

3.4.1 Resource Definition 

3.4.1.1 Criteria Pollutants 

Air quality is defined by ambient air concentrations of specific pollutants determined by the USEPA to be 
of concern with respect to the health and welfare of the public.  Six major pollutants of concern, called 
“criteria pollutants,” are carbon monoxide (CO), sulfur dioxide (SO2), nitrogen dioxide (NO2), ozone 
(O3), total suspended particulate matter less than or equal to 10 (PM10) and 2.5 (PM2.5) microns in 
diameter, and lead (Pb).  The USEPA has established National Ambient Air Quality Standards (NAAQS) 
for these pollutants as shown in Table 3.4-1.  Other toxic pollutants include Hazardous Air Pollutants 
(HAPs). 

Table 3.4-1.  National Ambient Air Quality Standards 
Pollutant Primary/Secondary1, 2 Averaging Time Level3 

Carbon Monoxide (CO) Primary 
8-hour 9 ppm 

(10 mg/m3) 

1-hour 35 ppm 
(40 mg/m3) 

Nitrogen Dioxide (NO2) 
Primary 1-hour 100 ppb 

(188 µg/m3) 

Primary and Secondary Annual 53 ppb 
(100 µg/m3) 

Ozone (O3) Primary and Secondary 8-hour 
0.075 ppm 
(147 µg/m3) 

Particulate Pollution PM2.5 

Primary Annual 12 µg/m3 
Secondary Annual 15 µg/m3 
Primary and Secondary 24-hour 35 µg/m3 

PM10 Primary and Secondary 24-hour 150 µg/m3 

Sulfur Dioxide (SO2) 
Primary 1-hour 75 ppb 

(105 µg/m3) 

Secondary 1-hour 0.5 ppm 
(1,300 µg/m3) 

Lead (Pb) Primary and Secondary Rolling 3-month 
average 0.15 µg/m3  

Source:  USEPA 2015. 
Note:  1  Primary Standards:  The levels of air quality necessary, with an adequate margin of safety to protect the public health. Each 

state must attain the primary standards no later than 3 years after that state’s implementation plan is approved by the USEPA. 
2  Secondary Standards:  The levels of air quality necessary to protect the public welfare from any known or anticipated adverse 

effects of a pollutant.  
3  Concentrations are expressed first in units in which they were promulgated. Equivalent units given in parenthesis. 

Ambient air quality refers to the atmospheric concentration of a specific compound pollutant that occurs 
at a particular geographic location.  Ambient air quality concentrations are generally reported as a mass 
per unit volume (e.g., micrograms per cubic meter [µg/m3] of air) or as a volume fraction of the air (e.g., 
parts per million [ppm] by volume).  The ambient air quality concentrations at a particular location are 
determined by the interactions of emissions, meteorology, and chemistry.  Emission considerations 
include the types, amounts, and locations of pollutants emitted into the atmosphere.  Meteorological 
considerations include wind and precipitation patterns affecting the distribution, dilution, and removal of 
pollutant emissions.  Chemical reactions can transform pollutant emissions into other chemical 
substances.   
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Pollutant emissions typically refer to the amount of pollutants or pollutant precursors introduced into the 
atmosphere by a source or group of sources.  Pollutant emissions contribute to the ambient air 
concentrations of criteria pollutants, either by directly emitting the pollutant in the ambient air (primary 
pollutants) or by direct emissions interacting in the atmosphere to form criteria pollutants (secondary 
pollutants).   

Secondary pollutants, such as O3, NO2, and some particulates, are formed through atmospheric chemical 
reactions that are influenced by meteorology, ultraviolet light, and other atmospheric processes.  PM10 and 
PM2.5 are generated as primary pollutants by various mechanical processes (for example, abrasion, 
erosion, mixing, or atomization) or combustion processes.  However, PM10 and PM2.5 can also be formed 
as secondary pollutants through chemical reactions or by gaseous pollutants condensing into fine aerosols.  
In general, for secondary pollutants, the emissions of the compounds that are considered “precursors” to 
secondary pollutants in the atmosphere are the pollutants for which emissions can be evaluated to control 
their level in the ambient air.  These include reactive organic gases and nitrogen oxide (NOx), which are 
precursors to O3. 

3.4.1.2 Conformity Rule 

The USEPA designates an area as in attainment when it complies with the NAAQS.  Areas that violate 
these ambient air quality standards are designated as nonattainment areas.  Areas that have improved air 
quality from nonattainment to attainment are designated as attainment/maintenance areas.  Areas that lack 
monitoring data to demonstrate attainment or nonattainment status are designated as unclassified and are 
treated as attainment areas for regulatory purposes.  When an area is designated in nonattainment and/or 
in maintenance, the Clean Air Act (CAA) Section 176(c), General Conformity Rule, is applied.  The 
intent of this rule is to ensure that federal actions do not adversely affect the timely attainment of air 
quality standards in areas of nonattainment or maintenance.  Eielson AFB is in attainment for all criteria 
pollutants and as such, the conformity rule does not apply to emissions generated at the base.  However, 
some of the flight tracks to and from the base travel through a portion of the nonattainment and 
maintenance areas below 3,000 feet, and are evaluated herein. 

3.4.1.3 Greenhouse Gas Emissions 

Greenhouse gases (GHGs) are gases that trap heat in the atmosphere. Both natural processes and human 
activities generate these emissions.  The accumulation of GHGs in the atmosphere regulates the earth’s 
temperature.  Observations show that warming of the climate is unequivocal.  The global warming 
observed over the past 50 years is thought to be due primarily to human-induced emissions of heat-
trapping gases.  These emissions come mainly from the burning of fossil fuels (coal, oil, and gas), with 
important contributions from the clearing of forests, agricultural practices, and other activities. 

To minimize GHG impacts, federal agencies and installations are required to comply with federal climate 
change policies.  Eielson AFB stationary sources operate under 40 CFR Part 98, Mandatory Greenhouse 
Gas Reporting.  For purposes of this analysis; however, both stationary (e.g., boilers, generators) and 
mobile (e.g., aircraft and vehicles) sources were evaluated.  Greenhouse gas in the form of carbon dioxide 
(CO2) is evaluated and the methodology is described in Section 3.4.2. 

3.4.2 Analysis Methodology 

Local emissions such as the criteria pollutants have also been quantified.  To determine the affected 
environment for local air quality requires knowledge of (1) the type of emissions, (2) location(s) of the 
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sources of emissions (for stationary sources) and the horizontal and vertical extent of emissions from 
mobile sources such as aircraft or automobiles, (3) emission rates of the pollutant sources, (4) the 
proximity of existing emission sources to those sources associated with the proposed action, and (5) local 
and regional climate conditions.  The affected area for emissions of inert pollutants (pollutants other than 
O3, its precursors, or NO2) is generally limited to a few miles downwind of the source, while O3 and NO2 
generally extend much farther downwind. 

The Proposed Action Alternatives would include new F35A operations and facility construction and/or 
modification activities.  The assessment of both aircraft and construction-related emissions were mainly 
conducted through use of the Air Force Air Conformity Applicability Model (ACAM), Version 5 
(AFCEC 2014a).  Activity data (e.g., aircraft operations, construction projects) were obtained from the 
Air Force. 

An affected area for air quality also has a vertical dimension since the emissions occur in a volume of air.  
This vertical dimension depends upon climatic conditions and is defined from ground level to a “mixing 
height”.  The mixing height used for calculating emissions, varies by region based on daily temperature 
changes, amount of sunlight, winds, and other climatic factors.  Below the mixing height, in poor 
dispersion conditions, there can be less mixing of the atmosphere with the airflow stagnating and 
emissions not as easily dispersed resulting in greater concentrations.  Pollutants emitted above this mixing 
height become diluted in the large volume of air before they are slowly transported to ground level.  
These emissions have little or no effect on ambient air quality and are excluded from analysis.  Emissions 
released above the mixing height become so widely dispersed before reaching ground level that any 
potential ground-level effects would not be measurable. 

The quality of air between ground level and 3,000 feet AGL is often used as the mixing height based on 
historic climatic data and is of most concern to human health per USEPA guidance (USEPA 420-R-92-
009 1992), unless otherwise stipulated within a state’s implementation plan.  A mixing height of 3,000 
feet AGL was assumed for this analysis. 

The methodology for estimating aircraft emissions involves evaluating the type of activity, the number of 
hours of operation, the type of engine, and the mode of operation for each type of aircraft.  Emissions 
occurring above the mixing height were not considered as described and considered not to affect local air 
quality.  Mobile source emissions include aircraft operations (takeoffs, landings, and low-altitude passes) 
aerospace ground equipment, maintenance aircraft operations performed with the engines still mounted 
on the aircraft (engine run-ups and trim checks), as well as other flight operations at the bases, were 
considered and included.  This applied to both based and transient aircraft.  Aircraft emissions were 
calculated based on the following inputs: 

• Aircraft emissions were modeled using the Air Force ACAM using the emission factors within 
ACAM. 

• Times-in-mode were assessed from flight profiles used for the noise analyses as part of this EIS. 
• Flight operations data were used (same as those used for the noise analysis). 
• Default taxi/idle times from the ACAM model were used. 
• Emissions from aerospace ground equipment, Auxiliary Power Units, and personnel vehicles 

were assessed using ACAM. 
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The total emissions from the proposed actions were quantified and compared to the regional emissions.  
Local concentrations were not predicted as will be discussed in Chapter 4. 

Hazardous Air Pollutants 

In addition to the ambient air quality standards for criteria pollutants, national standards exist for HAPs, 
which are regulated under Section 112(b) of the 1990 CAA Amendments.  The National Emission 
Standards for Hazardous Air Pollutants regulate 188 HAPs based on available control technologies 
(USEPA 2010).  Some HAPs are associated with diesel and gasoline exhaust.  Since these HAPs are 
emitted from mobile sources, they are called Mobile Source Air Toxics, which include benzene; 
aldehydes; 1, 3-butadiene; and a class of compounds known as polycyclic aromatic hydrocarbons.  

During past environmental documentation, concerns were expressed regarding HAPs generated by 
military aircraft.  In particular, concerns were raised about benzene, which is a major component of 
gasoline.  Increased levels are primarily found at fueling stations and in air emissions from manufacturing 
plants and hazardous waste sites.  Benzene may also be released to the environment by both natural and 
industrial sources.  Emissions of benzene to the atmosphere result from gasoline vapors, auto exhaust, 
industrial discharges, landfill leachate, from underground storage tanks, chemical production and user 
facilities, tobacco smoke as well as vapors from products such as glues, paints, furniture wax, and 
detergents.   

According to conclusions drawn from Select Source Materials and Annotated Bibliography on the Topic 
of HAPs Associated with Aircraft, Airports, and Aviation (FAA 2003), the FAA concluded that: 

• Neither aircraft nor airports meet the definitions of the source types that are regulated under 
Section 112 (Hazardous Air Pollutants) of the CAA. 

• Emissions from aircraft engines are currently regulated under Section 231 (Aircraft Emission 
Standards) of the federal CAA.  Although HAPs are not directly regulated, they are indirectly 
controlled as elements of total unburned hydrocarbons and particulate matter. 

• Airports are characterized under the USEPA National Air Toxics Program as an example of 
complex facilities that produce aggregates of emissions, including HAPs, from multiple sources. 

In addition, the FAA report noted that the most remarkable observations recorded during the testing of 
aircraft exhaust were:   

1) the extremely low concentration of HAPs found in aircraft exhaust considering the amounts of 
fuel burned, the amounts of energy (or thrust) generated, and the amounts of other products of 
combustion produced;  

2) the type and amounts of HAP emissions are strongly influenced by the engine load, varying by an 
order-of-magnitude (or more) from taxi/idle to full takeoff thrust; and  

3) that averaging HAP emission factors from different aircraft and for different operating conditions 
is not considered appropriate, as there is potential for great variation.   

For these reasons, available aircraft engine emission factors for HAPs may also not be representative of 
untested aircraft or the aircraft fleet as a whole (FAA 2003). 
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For this EIS, therefore, HAPs were not evaluated further in the document.  This is justified because 
aircraft emissions of HAPs are unlikely to reach levels considered adverse below the mixing height and 
would not create health risks to humans living adjacent to airfields or underneath airspace in which these 
aircraft operate.  Further, USEPA regulations protect drinking water and OSHA standards address 
employee exposure within the workplace.  Existing Air Force regulations and permits require them to 
follow these USEPA and OSHA standards. 

3.4.3 Affected Environment 

The affected environment is the area 
surrounding the base and the adjacent FNSB air 
district.  The district’s boundary includes the 
urbanized areas of Fairbanks, Chena, Ester, Fox, 
and North Pole but ends northwest of Moose 
Creek (Figure 3.4-1).  This district is in 
nonattainment for PM2.5 and in maintenance for 
CO.  The affected environment for emissions in 
the airspace, generated by aircraft operating 
3,000 feet and below, includes the area 
underlying northern JPARC airspace. 

3.4.3.1 Base 

Eielson AFB is located on the outskirts of the 
FNSB and operates under air quality operating 
permit number AQ0264TVP02.  To provide a basis of comparison and context for the regional air quality 
found at Eielson AFB, the FNSB criteria and GHG emissions are presented (Table 3.4-2).  A second basis 
for analysis is to compare emissions of the formerly based A-10 aircraft squadrons that were at Eielson 
and the F-16s; these mobile emissions were measured in 2004 and are shown in Table 3.4-3. 

Table 3.4-2.  Baseline Emissions Inventory for Fairbanks North 
Star Borough 

Criteria Pollutants in Tons per Year 
CO NOx VOCs SO2 PM10 PM2.5 

341,835 9,821 77,608 5,045 42,076 27,529 
Greenhouse Gasses in Metric Tons per Year 

CO2 CH4 N2O CO2e 
3,348,627 14,928 28 3,384,024 

Legend:  VOC=volatile organic compound; CH4=methane; N2O=nitrous oxide;  
               CO2e=carbon dioxide equivalent.  
Source:  USEPA 2011. 

 

Table 3.4-3.  Aircraft Criteria Pollutant Emissions, 2004 
Aircraft CO NOx VOCs SO2 PM10* 

A-10 84.1 14.9 16.0 4.9 20.8 
F-16C 119.8 49.4 1.2 3.1 12.7 

Total 203.9 64.3 17.2 8.0 33.5 
Note:  *In 2004, PM2.5 measurement was not required by the USEPA. 
Source:  Air Force Institute for Operational Health 2006. 

 

 
Source:  © Harris Corp, Earthstar Geographics LLC, Earthstar Geographics SIO, 
© 2015 Microsoft Corporation, © 2015 HERE . 

Figure 3.4-1.  Fairbanks North Star Borough Air District  
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3.4.3.2 Airspace 

Aircraft operations generated out of Eielson AFB primarily occur within the northern JPARC airspace, in 
the interior of Alaska (see Figure 2.2-3).  This airspace is outside the CO maintenance and PM2.5 
nonattainment areas of the FNSB, and in areas of attainment for all criteria pollutants.   

As part of the Prevention of Significant Deterioration (PSD) Regulation, the CAA provides special 
protection for air quality and air-quality-related values (including visibility and pollutant deposition) in 
selected areas of the U.S. (national parks greater than 6,000 acres or national wilderness areas greater than 
5,000 acres).  These Class I areas are areas where any appreciable deterioration of air quality is 
considered significant.  In 1999, the USEPA promulgated a regional haze regulation that requires states to 
establish goals and emission reduction strategies to make initial improvements in visibility within their 
respective Class I areas (USEPA 1999).  Visibility impairment is defined as (1) a reduction in the regional 
visual range and (2) atmospheric discoloration or plume blight.  The closest PSD Class I area to the 
primary airspace is Denali National Park, which is approximately 15 miles from the Fox 3 MOA.  Due to 
the proximity of the proposed action to a PSD Class I area, this EIS provides an analysis of the potential 
for proposed activities to affect visibility within this area. 

3.5 SAFETY 

3.5.1 Resource Definition 

The Air Force practices Operational Risk Management as outlined in AFI 90-901 Operational Risk 
Management (Air Force 2011).  Requirements outlined in these documents provide for a process to 
maintain readiness in peacetime and achieve success in combat while safeguarding people and resources.  
The safety analysis contained in the following sections addresses issues related to the health and well-
being of both military personnel and civilians living on or near Eielson AFB (Ground Safety), and 
training airspace areas (Flight Safety).  Specifically, this section provides information on hazards 
associated with aviation safety (Accident Potential Zones [APZs], aircraft mishaps, and Bird/Wildlife 
Aircraft Strike Hazard [BASH]). 

The FAA is responsible for ensuring safe and efficient use of U.S. airspace by military and civilian 
aircraft and for supporting national defense requirements.  In order to fulfill these requirements, the FAA 
has established safety regulations, airspace management guidelines, a civil-military common system, and 
cooperative activities with the DoD.  The primary safety concern with regard to military training flights is 
the potential for aircraft mishaps (i.e., crashes) to occur, which could be caused by mid-air collisions with 
other aircraft or objects, weather difficulties, mechanical failures, pilot error, or bird-aircraft strikes. 

3.5.1.1 Fire Risk and Management 

Day-to-day operations and maintenance activities conducted at the base are performed in accordance with 
applicable Air Force safety regulations, published Air Force Technical Orders, and standards prescribed 
by Air Force Occupational Safety and Health requirements (Air Force 2006a).  Aircraft Rescue Fire 
Fighting services are available on a 24-hour basis.  Upon notification of an in-flight or ground emergency, 
the crash and rescue services personnel would coordinate emergency services.   

3.5.1.2 Accident Potential Zones 

In accordance with DoD Instruction 4165.57 Air Installations Compatible Use Zones (DoD 2011a), APZs 
are established at military airfields to delineate recommended compatible land uses for the protection of 
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people and property on the ground.  APZs define the areas of a military airfield that would have the 
highest potential to be affected if an aircraft mishap were to occur.  Air Installations Compatible Use 
Zone guidelines identify three types of APZs for airfields based on aircraft mishap patterns: the Clear 
Zone, APZ I, and APZ II (Figure 3.5-1).  The standard Air Force Clear Zone, for Class B runways such as 
Eielson AFB, is a rectangle area that extends 3,000 feet from the end of a runway, is 3,000 feet wide, and 
has the highest probability for mishaps.  APZ I, which typically extends 5,000 feet from the end of the 
Clear Zone, has a lower mishap probability and APZ II, which typically extends 7,000 feet from the end 
of APZ I, has the lowest mishap probability of the three zones.  If needed to reflect different departure 
and arrival patterns, both the shape and size of APZs can be modified. 

 
Source: DoD 2011a. 

Figure 3.5-1.  Accident Potential Zones 

3.5.1.3 Aircraft Mishaps 

Mishaps are defined as any damage that occurs on the ground or in flight.  As shown in Table 3.5-1, 
mishaps are broken down into four categories based on the severity of the mishap in relation to property 
damage or personnel injury.  Class A mishaps are the most severe with total property damage of $2 
million or more or a fatality and/or permanent total disability.  Comparison of Class A mishap rates for 
various engine types, as calculated per 100,000 flying hours, provide the basis for evaluating risks among 
different aircraft and levels of operations.  The safety section analyzes existing and projected Class A 
mishap potentials based on flying hours and aircraft types.  Figure 3.5-2 provides the F-16 mishap rates 
for various engine types. 
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Table 3.5-1.  Aircraft Class Mishaps 

Mishap Class Total Property Damage Fatality/Injury 

A $2,000,000 or more and/or aircraft destroyed Fatality or permanent total disability 

B $500,000 or more but less than $2,000,000 Permanent partial disability or three or more 
persons hospitalized as inpatients 

C $50,000 or more but less than $500,000 
Nonfatal injury resulting in loss of one or 
more days from work beyond day/shift when 
injury occurred 

D $20,000 or more but less than $50,000 Recordable injury or illness not otherwise 
classified as A, B, or C 

Source:  DoD 2011b. 

 
Source:  Air Force Safety Center (AFSC) 2015a. 
Note:  “Engine-related" excludes mishaps caused by Foreign Object Damage, BASH, or failure of support systems  

external to the engine (e.g., fuel starvation). 
Figure 3.5-2.  Fighter Aircraft Mishap Rates  
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3.5.1.4 Bird/Wildlife-Aircraft Strike Hazards 

Bird/wildlife-aircraft strikes and the hazards they present form another safety concern for aircraft 
operations.  Bird/wildlife-aircraft strikes constitute a safety concern because of the potential for damage 
to aircraft or injury to aircrews or local populations if an aircraft crash should occur in a populated area.  
Aircraft can encounter birds at nearly all altitudes up to 30,000 feet MSL; however, most birds fly close to 
the ground.  Other wildlife that could impose BASH risks at Eielson AFB include moose and bear; 
however, birds in particular pose the most significant threat to aircraft operations and are the focus of this 
analysis.  

According to the Air Force Safety Center (AFSC) BASH statistics, more than 50 percent of strikes occur 
from birds flying below 400 feet, and 90 percent occur at less than 2,000 feet AGL (AFSC 2014a).  
Waterfowl present the greatest BASH potential due to their flocking flight patterns and because, when 
migrating, they can be encountered at altitudes up to 20,000 feet AGL.  Raptors also present a substantial 
hazard due to their size and soaring flight patterns.  In general, the threat of bird-aircraft strikes increases 
during March and April and from August through November due to migratory activities.   

The Air Force BASH program was established to minimize the risk for collisions of birds and aircraft and 
the subsequent loss of life and property.  In accordance with AFI 91-202, U.S. Air Force Mishap 
Prevention Program (Air Force 2011), requires each flying unit in the Air Force to develop a BASH plan 
to reduce hazardous bird/animal activity relative to airport flight operations.  The intent of each plan is to 
reduce BASH issues at the airfield by creating an integrated hazard abatement program through 
awareness, avoidance, monitoring, and actively controlling bird and animal population movements.  Some 
of the procedures outlined in the plan include monitoring the airfield for bird activity, issuing bird hazard 
warnings, initiating bird avoidance procedures when potentially hazardous bird activities are reported, and 
submitting BASH reports for all incidents.  

3.5.2 Affected Environment 

Flight safety in the affected environment includes activities and operations conducted on the base itself, as 
well as operations conducted in northern JPARC airspace.  Flight safety considers aircraft flight risks (or 
mishaps), including the potential for BASH.  

3.5.2.1 Base 

Fire Risk and Management 

Eielson AFB has two fire stations.  Station 1 is at the northern end of the flight line.  It is currently 
undergoing renovation, with completion scheduled for Fall 2015.  Because Station 1 fire trucks cannot 
meet the 7-minute response time to the south loop, and the 18th Aggressor Squadron operations area, a 
second “station” was created.  As a temporary solution, emergency response equipment is located in the 
Tactical Alert Cell.  

Eielson AFB maintains mutual aid agreements for additional fire protection and crash response services 
with numerous communities in the FNSB.  These include the City of Fairbanks, City of North Pole, U.S. 
Army-Fort Wainwright, Fairbanks International Airport, FNSB, Chena-Goldstream Fire and Rescue, 
Ester Volunteer Fire Department, North Star Volunteer Fire Department, Salcha Fire and Rescue, Steese 
Volunteer Fire Department, and the University of Alaska Fairbanks Fire Department (Eielson AFB No 
Date). 
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In response to the increased use of advanced composite materials in recent aircraft, a Hazardous 
Aerospace Material Mishap Emergency Response Integrated Process Team was chartered in 2000 by the 
Deputy Assistant Secretary of the Air Force for Environmental, Safety and Occupational Health.  The 
goals of the Hazardous Aerospace Material Mishap Emergency Response project were to identify and 
inventory all hazardous aerospace materials on Air Force weapon systems and ensure procedures were in 
place to protect personnel from safety/health hazards associated with aerospace vehicle mishaps.  The test 
program included full-scale fire testing of composite materials for toxicology and expected exposure to 
response personnel. 

Some general conclusions included (Wright et al. 2003): 

• Burn data suggest that the combustion characteristics of composite materials are roughly 
equivalent to other combustible materials.  Combustion products released by burning composite 
materials are similar to those released from other solid combustibles. 

• Burning of composite materials can release fibers that are respirable. 
• Respirable fibers released from burning composite materials can penetrate into the lungs, causing 

respiratory irritation. Factors known to affect the toxicity of these inhaled fibers include dosage, 
physical dimensions, retention time in the lung, location of deposition in the lung, and solubility 
of the fibers in the lung. 

• Exposed fibers along the edges of fragmented composite debris present a dermal puncture hazard. 
The skin can be irritated and sensitized if punctured by exposed fibers. 

• The toxicity of combustion products from burning aircraft composite materials currently used 
does not appear to be exceptional. Types and quantities of combustion products from burning 
composite materials fall within the same spectrum as other burning combustibles at an aircraft 
mishap site.  

• No additional smoke toxicity hazards created by burning composite materials were identified. 
• Personal protective equipment recommendations for firefighters responding to composite aircraft 

mishaps include a self-contained breathing apparatus, standard firefighter protective clothing 
and/or proximity suits, and steel-tipped/-shanked boots. 

The Air Force has specific emergency-response procedures for aircraft mishaps involving composite 
materials contained in Technical Order 00-105E-9 (Air Force 2001).  

Accident Potential Zones 

As described above, these zones are established to delineate recommended surrounding land uses for the 
protection of people and property on the ground.  On Eielson AFB, neither the Clear Zone nor the APZs 
include housing or other incompatible land uses.  However, off base to the north, portions of the APZs 

overlay lands outside of the base.  APZ I falls on lands identified as general use (which could be 
considered a compatible land use), and almost the entirety of APZ II overlays land uses identified as 

either residential or general use in Moose Creek (Figure 3.5-3).  Approximately 72 residences are located 
within APZ II in Moose Creek.  Land uses such as high-density housing, industry (which uses hazardous 
or flammable chemicals), and public use facilities are not recommended within APZ II-designated areas 

and conflict with Air Force land use recommendations (Figure 3.5-4).
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Figure 3.5-3.  Eielson AFB Clear Zones and Accident Potential Zones 



F-35A Pacific Operational Beddown Draft EIS  August 2015 

3-52 3.0 Affected Environment  

 

Figure 3.5-4.  Fairbanks North Star Borough Land Use Categories within  
Accident Potential Zone II 
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Aircraft Mishaps 

The DoD defines four categories of aircraft mishaps:  Classes A, B, C, and D (DoD 2011b).  Class A 
mishaps result in a loss of life, permanent total disability, a total cost in excess of $2 million, destruction 
of an aircraft, or damage to an aircraft beyond economical repair.  Class A mishaps are of primary 
concern because of their potentially catastrophic results.  Refer to Figure 3.5-2, which illustrates historic 
mishap rates (including the F-16) for various fighter attack aircraft.  Since 2010, there has been one Class 
B mishap, five Class C mishaps, and two Class D mishaps at Eielson AFB.  Over the last 5 years, there 
have not been any Class A mishaps recorded (Eielson AFB 2015b).  

Bird/Wildlife-Aircraft Strike Hazard 

The 354 FW BASH Plan prescribes procedures to assist aircrews in avoiding bird hazards. Bird hazards 
are considered during mission planning with aircrews referencing the Avian Hazard Advisory System and 
Bird Avoidance Model and checking the base Bird Watch Condition status before flight. Within JPARC 
airspace, aircrews use the BASH Plan Bird Hazard Warning System to report significant bird activity 
noted away from the base and report sightings to the supervisor of flying or the Safety Office to advise 
aircrews on hazardous conditions.  

Over the past five years, aircraft operating to and from the Eielson airfield have experienced an average of 
9.8 bird strikes per year (Bird Strike Summary 2010-2014). Nine bird strikes on or near the Eielson AFB 
flight line were reported in 2014, down from 12 reported strikes in 2013; eight resulted in no damage, but 
one strike resulted in minor ($500) damage (U.S. Department of Agriculture 2014). The three previous 
years (2010, 2011, 2012) saw 7, 10, and 8 BASH strikes respectively, with no aircraft damage reported on 
any strike (354 FW 2015). The overall wildlife numbers that were controlled in the airfield environment 
in 2014 was the lowest since 2009, and could be attributed to a variety of factors, including the closure of 
the flight line perimeter gates, control efforts, reproductive success, and weather (Animal Plant Health 
Inspection Service 2014). 

The primary threat to aircraft in the vicinity of Eielson AFB are migratory birds, although moose, 
coyotes, and foxes occasionally wander onto the flight line (354 FW 2011). The 354 FW at Eielson AFB 
has an effective, on-going BASH program through which information and assistance is freely shared 
between airfield users, the Fairbanks International Airport staff, local air traffic controllers, tenant units, 
and transient aircrews. Additionally, each year since 2009, the U.S. Department of Agriculture, Wildlife 
Services conducts a year-round Wildlife Hazard Management Program in cooperation with the 354 FW. 
The intent of the collaborative agreement is to reduce wildlife strikes/damage to aviation assets at Eielson 
AFB. 

According to the AFSC BASH statistics, more than 50 percent of bird/wildlife strikes occur below 400 
feet, and 90 percent occur at less than 2,000 feet AGL (AFSC 2014b). The Air Force BASH Team 
maintains a database that documents all reported bird/wildlife-aircraft strikes. Historic information across 
the Air Force for the past 20 years indicates that 16 Air Force aircraft have been destroyed and 14 
fatalities have occurred from bird/wildlife-aircraft strikes, with the last Class A mishap occurring in 2014 
(AFSC 2014c). 
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3.5.2.2 Airspace 

Fire Risk and Management 

The Bureau of Land Management's Alaska Fire Service, based out of Fort Wainwright, provides fire 
protection and suppression for the majority of lands under the northern portion of JPARC, working 
closely with U.S. Army Alaska on the Donnelly Training Area (underlying restricted airspace R-2202).  
Aircraft from Eielson AFB use the Oklahoma Range Impact Area (within Donnelly Training Area 
boundaries, see Figure 2.2-4) to conduct live ordnance delivery training.  In the last 2 years, two large 
wildland fires started in this training area (Mississippi Fire in 2013 and the 100-Mile Creek Fire in 2014).  
The Mississippi Fire originated on military lands from an undetermined cause and consumed over 67,000 
acres of forest on military and state lands (Figure 3.5-5). 

The 100-Mile Creek Fire was caused by a "spot fire" from a prescribed fire on the Oklahoma Range being 
conducted by the Alaska Fire Service to reduce fire danger.  The prescribed fire burned 55,000 acres, 
while the wildfire portion consumed an additional 23,000 acres of forest on military and state lands.  Both 
fires heightened concerns in the Delta Junction community as the fires were driven by winds from the 
south, which predominated during summer months.  These winds pushed fires originating on the east side 
of the Delta River and on Fort Greeley towards Delta Junction.  During at the scoping meeting in Delta 
Junction, wildfire and noise were the primary concerns identified by the public and local government 
officials that they wished to be evaluated in this EIS. 

Lightning-caused fires burn the most forested acreage in Alaska.  Between 1950 and 1999, there were 
13,244 fires attributed to human causes, burning an estimated 5,059,610 acres (382 acres per fire), while 
8,179 fires were ignited by lightning, burning an estimated 31,879,997 acres (3,897 acres per fire) (Todd 
and Jewkes 2006).  The large acreage of lightning-caused fires is a result of the fact that they often occur 
in less populated areas, where they are not fought with the same level of response.  Fire suppression in 
these areas is usually directed toward protection of cabins, lodges, and other remote properties.  The total 
number of human-caused wildland fires per decade from 1950 to 1999 has more than doubled from 1,838 
to 4,157, in response to the increase in population during that time, while the acreage burned has 
decreased by 75 percent from 2,183,060 acres to 520,559.  This reflects the fact that most human-caused 
fires occur in developed areas of Alaska, where they are more quickly brought under control than fires 
burning in remote areas.  This is reflected in Figure 3.5-5 where the red and green triangles mark the 
locations of small fires in the Delta Junction area over the past 2 years that were put out quickly.   

Another source of potential fire risk is flares.  Each defensive flare consists of small pellets of highly 
flammable material that burn rapidly at extremely high temperature.  Flares provide a heat source other 
than the aircraft’s engine exhaust to mislead heat-sensitive or heat-seeking targeting systems and decoy 
them away from the aircraft.  The flare ignites upon ejection from the aircraft and burns completely 
within approximately 3.5 to 5 seconds, or approximately 400 to 500 feet from its release point.  Flare use 
is governed by detailed operating procedures prescribed by the 11th Air Force to ensure safety.  Air Force 
altitude restrictions for flare use in northern JPARC airspace are above 5,000 feet AGL from June through 
September and above 2,000 feet AGL for the rest of the year.  Additionally, if there is a high wildfire risk, 
then flare use is prohibited.  These altitude and use restrictions substantially reduce risk of a fire from 
training with defensive flares.   
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Source:  Alaska Interagency Coordination Center. 

Figure 3.5-5.  Oklahoma Range and Recent Wildland Fires1 
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Aircraft Mishaps 

Aircraft flight operations from Eielson AFB are governed by standard flight rules.  Specific safety 
requirements are contained in standard operating procedures that must be followed by all aircrews 
operating from the airfield (354 FW Instruction 11-250, Flying Operations and Local Flying Procedures, 
February 2012) to ensure flight safety.  In addition, since the introduction of the single engine jet fighter 
or attack aircraft in the 1950s, technological advances have continually driven down the engine failure 
rate and associated aircraft mishaps (AFSC 2014a).   

Extensive coordination between the military and civil aviation groups is necessary to mitigate potential 
conflicts between Alaska airspace users.  A primary tool in this effort is the SUAIS. The SUAIS provides 
civil pilots information concerning SUA activation via telephone and radio communications.  This service 
is unique to Alaska and was initiated using existing infrastructure and Eielson Range Control personnel. 
The SUAIS is crucial to the delicate interface with the general aviation community.  When SUA is active 
for participating aircraft, the Air Force provides SUAIS to pilots requesting this service.  Traffic 
information shall be provided to aircraft requesting the service.  

To assist military aircrews in complying with the many documents that protect all aviators in and near the 
JPARC airspace, 11th Air Force publishes an Alaska Airspace Handbook (11th Air Force 2015) as a 
consolidated source of airspace information.  Information in the handbook includes, but is not limited to, 
geographical descriptions of Alaskan MOAs, MOA groupings, Restricted Areas, ATCAAs, Air Defense 
Areas, and the 11th Air Force Noise/Flight Sensitive Areas List.  Appendix D.1 contains more detailed 
information from the 11th Air Force Alaska Airspace Handbook. 

Bird/Wildlife-Aircraft Strike Hazard 

The primary threat to military aircraft operating in the northern JPARC airspaces are migratory birds, 
where large areas of boreal forest, marshes, and open water habitats exist for these species.  Though the 
exact number of birds struck in the airspaces is difficult to assess, as they tend to be small birds that are 
not detected until post-flight maintenance checks.  Pilots do not always detect a small bird impact during 
flight.  An increased BASH threat is experience during the spring and fall migrations periods, as this is 
when waterfowl concentrate in large numbers and fly at higher altitudes that can put them into the same 
airspace as military aircraft.  Although no waterfowl have been struck in the airspace, the risk is present. 

3.6 SOCIOECONOMICS 

3.6.1 Resource Definition 

The Council on Environmental Quality (CEQ) regulations implementing NEPA state that when economic 
or social effects and natural or physical environmental effects are interrelated, these effects on the human 
environment should be discussed (40 CFR § 1508.14).  The CEQ regulations further state that the “human 
environment shall be interpreted comprehensively to include the natural and physical environment and the 
relationship of people with that environment.”  In addition, 40 CFR § 1508.8 states that agencies need to 
assess not only direct effects, but also “aesthetic, historic, cultural, economic, social, or health” effects.  
Following from these regulations, the socioeconomic analysis evaluates how elements of the human 
environment might be affected. 
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3.6.2 Affected Environment 

For purposes of analysis, the affected environment encompasses a Region of Influence for 
socioeconomics.  The Region of Influence for this EIS is the FNSB (Figure 3.6-1).  Additional 
information on the State of Alaska is provided for context. 

 
Source:  FNSB Community Planning Website 2015 

Figure 3.6-1.  Fairbanks North Star Borough Boundaries 

3.6.2.1 Base 

Population, Demographics, and Economics  

Population. Table 3.6-1 shows population for the FNSB and Alaska for 2000, 2010, and 2013.  Between 
2000 and 2013 population in the FNSB increased from 82,840 to 98,656, a 19.1 percent increase.  
Population growth over the 2000 to 2013 period exceeded that of Alaska overall, which experienced 
population growth of 14.9 percent.  

Table 3.6-1.  Population in Fairbanks North Star Borough and Alaska from 2000 to 2013 
 2000 2010 2013 2000-2013 Change 

Fairbanks North Star Borough 82,840 97,581 98,656 19.1% 
Alaska 626,932 710,231 720,316 14.9% 
Source: U.S. Census Bureau 2000, 2010, 2013. 

Table 3.6-2 shows population projections for the FNSB and Alaska for 2017 to 2032.  Projected 
population growth in the FNSB is projected to exceed that of Alaska overall over the 2017 to 2032 period 
(15.2 percent compared to 12.8 percent). 
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Table 3.6-2.  Population Projections in FNSB and Alaska for 2017 to 2032 
 2017 2022 2027 2032 2017-2032 Change 

Fairbanks North Star Borough 106,822 112,843 118,191 123,018 15.2% 
Alaska 770,417 806,479 839,191 868,902 12.8% 
Source: Alaska Department of Labor and Workforce Development 2012. 

Table 3.6-3 shows the Air Force military population in the FNSB, in 2015.  As of 2015, military 
population in the FNSB was 3,867.  Most of the military population (2,639) was living on base, including 
1,280 uniformed military personnel and 1,359 military dependents.  Additional military population lived 
off base (668 uniformed military and 560 military dependents). 

Table 3.6-3.  Military Population in the Region of Influence Associated with Eielson AFB in 2015 
  Military Military Dependents Total 
Living On base 1,280 1,359 2,639  
Living Off base 668 560 1,228  

Total 1,948 1,919 3,867 
Source: Air Force 2015a. 

Demographics. Table 3.6-4 shows race and ethnicity for the FNSB and Alaska.  As of 2013, the 
population of the FNSB was majority White (77.7 percent) and 6.6 percent of the population was Alaska 
Native.  Compared to Alaska overall, the FNSB had a greater proportion of White residents and a lower 
proportion of Alaska Natives. 

Table 3.6-4.  Race and Ethnicity for FNSB and Alaska in 2013 
 Fairbanks North Star Borough Alaska 

White Alone 77.7% 66.9% 
Two or more races 7.2% 7.9% 
American Indian and Alaska Native alone 6.6% 14.1% 
Black or African American alone 4.6% 3.5% 
Asian alone 2.5% 5.4% 
Some other race alone 0.9% 1.2% 
Native Hawaiian and Other Pacific Islander alone 0.4% 1.1% 
Source: U.S. Census Bureau 2013. 

Table 3.6-5 shows gender and age for the FNSB and Alaska for 2013.  As of 2013, the FNSB was slightly 
more male and less female than Alaska overall.  The FNSB, as of 2013, was younger than Alaska overall, 
with 48.8 percent of the population under 30 years of age (compared to Alaska’s 44.8 percent). 

Table 3.6-5.  Gender and Age for FNSB and Alaska in 2013 
 Fairbanks North Star Borough Alaska 

Male 53.0% 52.2% 
Female 47.0% 47.8% 
Under 5 years 8.1% 7.5% 
5 to 9 years 7.4% 7.0% 
10 to 14 years 6.1% 7.2% 
15 to 19 years 6.8% 7.2% 
20 to 29 years 20.4% 15.9% 
30 to 39 years 13.8% 13.2% 
40 to 49 years 12.6% 13.7% 
50 to 59 years 13.1% 14.9% 
60 to 69 years 7.3% 8.4% 
70 to 79 years 3.0% 3.5% 
80 years and over 1.3% 1.6% 
Source: U.S. Census Bureau 2013. 
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Economics.  Table 3.6-6 shows labor force and employment statistics for the FNSB and Alaska for 2013.  
In 2013, the FNSB had a stronger labor market than Alaska overall with a higher labor force participation 
rate (73 percent compared to 71 percent) and a lower unemployment rate (7.9 percent compared to 8.8 
percent). 

Table 3.6-6.  Labor Force and Employment for FNSB and Alaska in 2013 
 Fairbanks North Star Borough Alaska 

Population 16 years and over 76,010 553,214 
In labor force 55,496 393,037 
   Civilian  49,876 376,305 
   Armed Forces 5,620 16,732 
Labor Force Participation Rate 73% 71% 
Civilian Employment 45,920 343,366 
Civilian Unemployment 3,956 32,939 
Civilian Unemployment Rate 7.9% 8.8% 
Source: U.S. Census Bureau 2013. 

Table 3.6-7 shows employment by industry for the FNSB and Alaska for 2013.  In 2013, the educational 
services, and health care and social assistance industry was the largest employer in both the FNSB and 
Alaska.  Other major employing industries included retail trade and public administration. 

Table 3.6-7.  Civilian Employment by Industry for FNSB and Alaska in 2013 
 Fairbanks North Star Borough Alaska 

Educational services, and health care and social assistance 25.1% 23.4% 
Retail trade 12.2% 10.9% 
Public administration 11.4% 11.5% 
Arts, entertainment, and recreation, and accommodation and 
food services 9.5% 8.9% 

Construction 9.3% 7.6% 
Professional, scientific, and management, and administrative 
and waste management services 8.3% 8.5% 

Transportation and warehousing, and utilities 7.1% 7.7% 
Finance and insurance, and real estate and rental and leasing 4.0% 4.1% 
Other services, except public administration 3.9% 4.2% 
Agriculture, forestry, fishing and hunting, and mining 3.7% 5.5% 
Manufacturing 2.2% 3.8% 
Information 1.6% 1.9% 
Wholesale trade 1.5% 1.9% 
Source: U.S. Census Bureau 2013. 

Table 3.6-8 shows income and poverty statistics for the FNSB and Alaska for 2013.  In 2013, the FNSB 
had a lower median household income than Alaska overall ($69,223 per year compared to $70,760) but 
had a lower percentage of families with incomes below the poverty line (6.2 percent compared to 6.8 
percent). 

Table 3.6-8.  Income and Poverty for FNSB and Alaska in 2013 
 Fairbanks North Star Borough Alaska 

Median household income $69,223 $70,760 
Family's income below poverty line 6.2% 6.8% 
Source: U.S. Census Bureau 2013. 
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Schools, Housing, Transportation, and Utilities 

Schools.  As of October 2014, there were 40 schools in the FNSB School District, with total enrollment of 
13,716 students.  There were 21 public elementary schools (7,387 students), 7 middle schools (1,976 
students), 8 high schools (3,654 students), and 4 charter schools (699 students) (FNSB School District 
2014).  As of February 2015, there were 770 school-aged children (5 to 18 years old) in the school 
district, which were family members of military personnel working at Eielson AFB (Air Force 2015a). 

Housing.  Table 3.6-9 provides housing characteristics for the FNSB and Alaska for 2013.  In 2013, 
housing units in the FNSB were slightly smaller (4.6 rooms per unit compared to 4.7) and less expensive 
($212,500 median value compared to $241,800) when compared to the state.  In 2013, 6,022 housing 
units were vacant in the FNSB, a greater portion than in Alaska overall (8.4 percent of total rental units 
compared to 5.8 percent).  Of the vacant housing units in the FNSB, 102 were in the city of North Pole.  
As of February 2015, there were 368 military households living off base in the FNSB (Air Force 2015a). 

Table 3.6-9.  Housing Characteristics for FNSB and Alaska in 2013 
Housing Type Fairbanks North Star Borough Alaska 

Total housing units 41,610 306,662 
Occupied housing units 35,588 251,899 
Vacant housing units 6,022 54,763 
Homeowner vacancy rate 1.3% 1.5% 
Rental vacancy rate 8.4% 5.8% 
Median rooms 4.6 4.7 
Median value (owner occupied units) $212,500 $241,800 
Gross monthly rent $1,179 $1,098 
Source: U.S. Census Bureau 2013. 

Transportation.  Table 3.6-10 provides information on utilization of transportation infrastructure in the 
FNSB in 2014.  The table shows that use of transportation infrastructure tends to be seasonally dependent, 
with more activity during the warmer months.  Passengers entering and leaving the FNSB tend to do so 
primarily through air travel, rather than by using the highway system. 

Table 3.6-10.  2014 Use of Transportation Infrastructure in FNSB 

 
January-

March 
April- 
June 

July-
September 

October-
December 2014 Total 

Fairbanks International Airport 
Incoming freight (000's of pounds) 1,440 1,770 2,315 1,763 7,288 
Outgoing freight (000's of pounds) 7,344 9,105 9,455 6,685 32,589 
Transit freight (000's of pounds) 683 290 332 154 1,459 
Revenue landings 5,291 6,079 7,412 5,193 23,975 
Incoming passengers 110,144 130,356 162,771 99,229 502,500 
Outgoing passengers 106,982 125,122 163,803 106,819 502,726 

Alaska Highway (Statewide) 
Entering passengers 7,248 33,961 41,721 7,022 89,952 
Exiting passengers 5,329 20,731 47,532 8,461 82,053 
Source: FNSB Community Research Center 2014. 

Eielson AFB is serviced by a roadway network composed of approximately 45 miles of paved road, 
which is principally used by uniformed military and civilian military employees.  An entrance gate and 
visitor’s center is located on the north end of the base and leads vehicular traffic along the Old Richardson 
Highway to Flight Line and Central Avenues, which are the main north-south traffic routes within the  
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base.  Main base roads are generally in fair-to-good condition.  Eielson AFB is also accessed by 9.9 miles 
of railroad track from the Alaska Railroad.  The main function of the rail system is to carry coal and 
deliver munitions (Air Force 2013b).  

Utilities.  Utilities on Eielson AFB are currently adequate to accommodate the base’s mission.  Water and 
wastewater treatment, including pumped waste from individual septic systems is done at a treatment plant 
on base. Stormwater collection systems on base are minimal.  Storm drainage is an integral part of all new 
projects and the base has begun phased efforts to remove storm runoff from the main base streets and 
intersections and limit the use of underground injection wells.  The installation receives power from a 
coal-fired power plant owned by the Air Force, which has electricity production capacity of up to 25 
megawatts, and operated on base, though a small amount of power is purchased from Golden Valley 
Electric Association (Air Force 2013b).   

Solid waste (industrial and domestic) is collected by a contractor.  Recycling is done for metal.  Eielson 
AFB owns and operates three permitted active disposal areas:  Quarry Hill Inert Waste Monofill (Permit 
No. SWZA021-15) for disposing of coal ash and limited amounts of construction/demolition debris; 
Eielson AFB Asbestos Landfill (Solid Waste Permit No. SWZA019-17) for disposal of asbestos 
containing materials; and permitted areas near the runway for sewage sludge.  There are no capacity 
issues, Eielson AFB is currently quite below their permitted levels (Eielson AFB 2015c).  Construction 
contractors are allowed to dispose of clean concrete and asbestos on base—this reduces construction costs 
of requiring them to dispose of these materials at other locations within the FNSB. 

Health and Fire and Crime Response 

Health.  Major public health facilities in the FNSB include Fairbanks Memorial Hospital, which has 
152 beds, and the Denali Center, which has 90 beds.  The 354 Medical Group provides outpatient primary 
healthcare under the TRICARE program for all eligible beneficiaries living in the Eielson AFB area.  In 
addition, a collocated dental clinic provides general dental care for all active-duty military members.  
Pharmacy, laboratory, X-ray, and immunizations services are located in the clinic.  Bassett Army 
Community Hospital on Fort Wainwright serves as Eielson AFB clinic's primary referral source for 
specialty and inpatient care (Air Force 2015b). 

Fire Response.  Fire response services are provided by various city governments in the FNSB.  The 
Fairbanks Fire Department, North Pole Fire Department, Moose Creek Fire Department, and the Salcha 
Fire Department each provide fire response services in the FNSB.  At Eielson AFB, the 354 Civil 
Engineer Squadron fire department provides fire response services (Air Force 2015c). 

Crime Response.  Crime response services are provided by various city governments in the FNSB and the 
State government.  The Fairbanks Police Department, North Pole Fire Department, and the Division of 
Alaska State Troopers provide crime response services in the FNSB.  At Eielson AFB, the 354 Security 
Forces Squadron provides crime response services (Air Force 2015d).  

3.7 LAND MANAGEMENT 

3.7.1 Resource Definition 

The attributes of land management examined in this EIS include land ownership and status as well as 
consistency with land management plans.  For the base and adjacent communities, management plans and 
zoning regulations determine the type and extent of allowable land use in specific areas to limit 
conflicting land uses and protect specially designated or environmentally sensitive areas.  Land use 
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categories can include residential; commercial; manufacturing; transportation, communication, and 
utilities; recreation; institutional; mining and extraction; and agriculture and forestry.  On military 
installations, land use tends generally to be divided into operational and support functions. 

For the areas under the airspace, analysis of land management considers the same basic topics as noted 
above.  However, the land use categories also include special use areas, parks and recreation areas, and 
communities.  Less emphasis is placed on ordinances, with broader land management being the focus.  
Areas under the airspace include federal, state, and local government lands as well as private lands.  For 
the ordnance ranges, most lands have been withdrawn for military purposes with public use either 
prohibited or restricted.  In Alaska, other federal and state agencies, as well as Alaska Native 
Corporations have management responsibilities for lands under many of the MOAs/ATCAAs.  How the 
land is managed is typically regulated by management plans, policies, ordinances, and regulations that 
determine the types of uses that are allowable or protect specially designated or environmentally sensitive 
uses.   

3.7.2 Affected Environment 

3.7.2.1 Base 

The affected environment for land management is Eielson AFB and surrounding areas potentially affected 
by activities at the base, including the towns of Fairbanks, North Pole, Moose Creek, and Salcha.  Eielson 
AFB is located in the FNSB, about 26 miles southeast of Fairbanks and 10 miles southeast of North Pole.  
Moose Creek and Salcha are immediately adjacent to the northern and southern base boundaries, 
respectively.  

The installation is approximately 19,790 acres.  Land management on the base is guided by the 
Installation Development Plan.  The airfield encompasses the largest portion of the base, with a notably 
long 14,530-foot runway and associated ramps and taxiways occupying the west side of the base.  The 
runway is parallel to Richardson Highway, which runs through the base.  Most of the aircraft operational 
and industrial areas are immediately adjacent to the airfield on the east side.  The airfield is located on the 
south end of the base. Land to the west of the airfield and highway is predominantly undeveloped open 
space with wetlands, lakes, and forests (Air Force 2013a). 

Due to the high cost of off-base housing and the extreme climate in Alaska, the base provides a wide 
range of community facilities.  These facilities include heating, power, water, and close to 900 family 
housing units and about 450 rooms for unaccompanied military personnel.  The layout of the functional 
areas of the base provides some separation between the housing areas and the airfield, decreasing the 
noise exposure in the housing areas (see Figure 3.3-4) (Air Force 2013a). 

The housing areas on the east side of the base are close to several lakes (see Figure 2.2-1).  Most of the 
community services are situated in the center of the base, bounded by Wabash Avenue to the west, Arctic 
Avenue to the east, north by North Street, and south by Broadway Avenue.  The base has school facilities 
from kindergarten through high school, a medical clinic, chapel, commissary, base exchange, and several 
commercial businesses.   

Outside of the base, land use in the FNSB is guided by the FNSB Regional Comprehensive Plan.  The 
plan focuses on protecting private property rights and enhancing development opportunities, while 
minimizing land use conflicts.  The small community of Moose Creek is located a few miles to the north 
of the base.  Moose Creek is a census-designated place with an estimated population of about 650 
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(U.S. Census Bureau 2013).  Salcha, a census designated place with an estimated population of 136, is 
located south of Eielson AFB.  Homes within the Salcha area are widely dispersed (U.S. Census Bureau 
2013).  The city of North Pole, located approximately 10 miles northwest of Eielson AFB, has an 
estimated population of about 2,200 people.  Fairbanks, the second largest city in the state of Alaska with 
an estimated population of 32,000, is located approximately 22 miles northwest of Eielson AFB.   

Richardson Highway runs within the west side of the base.  On the west side of the highway, land outside 
the base is a mixture of undeveloped natural forest and some cultivated agricultural land with associated 
rural facilities and a small number of homes.  Land to the south/southeast of the base is mostly 
uninhabited.  A small airstrip and rural roads provide some access to the area for recreation 
(predominantly hunting and fishing) and some commercial and subsistence use of resources in the 
surrounding area (Air Force 2013a).  

3.7.2.2 Airspace 

The lands underlying northern JPARC airspace comprises the affected environment, where a vast 
majority of the underlying lands are composed of sparsely populated or uninhabited areas (see Figure  
2.2-3).  Any aircraft that operate out of Eielson AFB primarily use the northern JPARC airspace (Figure 
3.7-1).  This airspace includes (but is not limited to) the ranges, training areas, Restricted Areas, and 
MOAs associated with Fort Greely, Fort Wainwright, Joint Base Elmendorf-Richardson, Eielson AFB, 
Donnelly, Tanana Flats, Yukon, Gerstle River, and Black Rapids Training Areas.  The town of Delta 
Junction, population 947, is located under a portion of northern JPARC airspace.  Delta Junction supports 
a small airstrip used for charter flights and the economy is largely based around the construction and 
maintenance of military facilities.  The census-designated places of Moose Creek and Salcha are both 
under the JPARC airspace, while Fairbanks and North Pole lie just outside of the JPARC airspace.  
Several other communities are scattered underneath northern JPARC airspace and are shown in 
Figure 2.2-3. 

Please note that Figure 3.7-1 was generated with data from the Bureau of Land Management’s Alaska 
Case Retrieval Enterprise System. Subsections were combined as follows to illustrate general land 
management under the airspace, some of these data sets overlap: State:  State Selected, State Patent or 
Tentative Approval; Parks and Refuges:  State; Federal:  Bureau of Land Management, Forest Service, 
U.S. Fish and Wildlife Service, National Park Service; and Native:  Alaska Native Claims Settlement Act 
Withdrawals, Native Selected, Native Patent. 

Federal and State Lands 

Land under the entirety of JPARC airspace is owned and managed by state and federal agencies, 
including the Bureau of Land Management, National Park Service, U.S. Fish and Wild Service, and 
Alaska Native Corporations (Figure 3.7-1).  Federal special use areas are legislatively designated by the 
federal government rather than the State of Alaska.  State special use areas are those that are legislatively 
designated by the State of Alaska.  These areas may include refuges, sanctuaries, critical habitat areas, 
ranges, special management areas, forests, parks, recreation areas, preserves, public use areas, and 
recreational rivers (Air Force 2013a).   
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Figure 3.7-1.  Special Use Land Management Areas Underlying JPARC Airspace 
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A relatively small proportion of land under the JPARC is privately held.  Table 3.7-1 identifies the federal 
and state special use areas underlying northern JPARC airspace.  The following is a list of federal and 
state management plans that identify the management objectives envisioned by the management agency.  
Appendix I.1 of the JPARC EIS outlines all associated federal and state land management plans and 
studies. 

• State:  

o Upper Yukon Area Plan, Alaska Department of Natural Resources 2003 
o Yukon Tanana Area Plan, Alaska Department of Natural Resources 2014 
o Chena River State Recreation Management Plan, Alaska Department of Natural Resources 2006 
o Delta Bison Interim Management Plan, Alaska Department of Fish and Game, 2012 
o Matanuska Valley Moose Range, Alaska Department of Fish and Game, 1986 
o Delta River Special Recreation Management Area Plan and East Alaska Resource Management 

Plan Amendment, Bureau of Land Management, 2011 
o Tanana Valley State Forest Management Plan, Alaska Department of Natural Resources 2001 
o Alaska’s Statewide Comprehensive Outdoor Recreation Plan, 2009-2014, Alaska Department of 

Natural Resources 2009 

• Federal 

o Yukon-Charley Rivers National Preserve General Management Plan, National Park Service 1985 
o Fortymile WSR Management Plan, Bureau of Land Management 1983a 
o Delta WSR Management Plan, Bureau of Land Management 1983b 
o Gulkana WSR Management Plan, Bureau of Land Management 2006 
o Eastern Interior Resource Management Plan, Bureau of Land Management 2012 

 
Table 3.7-1.  Special Use Areas Underlying Joint Pacific Alaska Range Complex Airspace 

Type Airspace Area Name Management 
Agency 

WSR 
Classification 

Federal 
Special 
Use 
Area 

Yukon 1 MOA • Yukon-Charley Rivers National Preserve 
• Charley WSR NPS - 

Wild 

Yukon 2 MOA 
• Yukon Flats National Wildlife Refuge 
• Birch Creek National WSR 
• Steese National Conservation Area 

USFWS 
BLM 
BLM 

- 
Wild 
- 

Yukon 1 and  2 MOAs Fortymile National WSR BLM 
Wild, Scenic, 
and 
Recreational 

Delta 4 MOA 
• Delta WSR 
• Delta River Special Recreation 

Management Area  
BLM 

Wild, Scenic, 
and 
Recreational 
-  

Fox 3MOA 

• Gulkana National Wild River 
• Gulkana River Special Recreation 

Management Area (Including Middle 
Fork and West Fork) 

BLM Wild 
- 

State 
Special 
Use 
Area 

Yukon 1 MOA Chena River State Recreation Area ADNR - 
Yukon 1 MOA, Delta 1, 
2, 3, MOAs, Fox 1 and 2 
MOAs, Eielson MOA, 

Tanana Valley State Forest ADNR - 
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Table 3.7-1.  Special Use Areas Underlying Joint Pacific Alaska Range Complex Airspace 
Type Airspace Area Name Management 

Agency 
WSR 

Classification 
R-2205, R-2202 
Delta 1 MOA Donnelly Creek State Recreational Site ADNR - 

Delta 4 MOA 

• Big Delta State Historical Park, Quartz 
Lake State Recreation Area, Salcha River 
State Recreation Area, and Clearwater 
State Recreation Site 

• Delta Junction Bison Range Area 

ADNR 
 
 
 
ADFG 

- 
 
 
 
- 

Fox 3 MOA 
• Lake Louise State Recreation Area, and 

Nelchina Public Use Area 
• Matanuska Valley Moose Range 

ADNR 
 
ADFG 

- 
 
- 

R-2202 Birch Lake and Harding Lake State 
Recreational Sites ADNR - 

Yukon 1 MOA, Delta 1, 
2, 3 MOAs, Fox 1 and 2 
MOAs, Eielson MOA, 
R-2205, R-2202 

Tanana Valley State Forest ADNR - 

Legend:  ADFG=Alaska Department of Fish and Game; ADNR=Alaska Department of Natural Resources; BLM=Bureau of 
Land Management; NPS=National Park Service; and USFWS=U.S. Fish and Wildlife Service. 

As presented in the JPARC EIS, Section 3.1.10, Land Use (Air Force 2013a), there are numerous 
communities and Alaska Native villages that depend on fishing, hunting, ranching, foraging, farming, and 
other resource extraction as their primary means of subsistence.  Currently, northern JPARC airspace has 
limitations, restrictions, and seasonal adjustments to mitigate, where possible, the use of JPARC airspace 
during hunting seasons to avoid impacts to rural inhabitants’ and Alaska Native subsistence hunting 
activities.  Subsistence impacts of aircraft operations were identified in the JPARC EIS, the ROD 
identified mitigation measures to minimize adverse impacts, and the 11th Air Force Alaska Airspace 
Handbook codified the mitigations that are required of all military pilots operating in JPARC airspace 
(11th Air Force 2015).  These documents are incorporated herein and no further evaluation of impacts is 
needed per NEPA at 40 CFR 1502.21.  Appendix D.1 provides further detail on flight restrictions, 
operational limitations, and seasonal adjustments.  The JPARC Final EIS, Appendix I.3 provides a 
summary of game management units and hunting restrictions and limitations (Air Force 2013a). 

3.8 CULTURAL RESOURCES  

3.8.1 Resource Definition 

Cultural resources are defined as any district, site, building, structure, or object considered to be important 
to a culture, subculture, or community for scientific, traditional, religious, or any other reason.  Cultural 
resources include prehistoric (before European contact) and historic archaeological resources, 
architectural resources, and traditional cultural properties.  The cultural resources discussed in this chapter 
include those that meet the specific criteria of the National Historic Preservation Act (NHPA) and its 
associated regulations.  However, other cultural resources such as plants, animals, or geological materials 
may be important to a culture, but are not eligible under the NHPA.  Additionally, cultural resources are 
protected under the Archaeological Resource Protection Act (16 USC 470aa-470mm; Public Law 96-95 
and amendments), the Native American Graves Protection and Repatriation Act (Public Law 101-601; 25 
USC 3001-3013), and the American Indian Religious Freedom Act (Public Law 95-341; 42 USC 1996 
and 1996a).  Compliance with Section 106 of the NHPA, which directs federal agencies to take into 
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account the effect of a federal undertaking on a historic property, is outlined in the Advisory Council on 
Historic Preservation’s regulations, “Protection of Historic Properties” (36 CFR § 800).  The NHPA and 
associated Section 106 compliance also includes guidance for American Indian consultation regarding 
cultural significance of potential religious and sacred sites (16 USC 470a).  

Historic properties are eligible for listing on the National Register of Historic Places (NRHP) if they are 
deemed important in American history, architecture, archaeology, engineering, and culture.  A traditional 
cultural property is defined as one that is eligible for inclusion in the NRHP because of its association 
with cultural practices or beliefs of a living community that are rooted in that community’s history, and 
are important in maintaining the continuing cultural identity of the community. 

3.8.2 Affected Environment 

The base area of potential effect (APE) comprises the area where construction and aircraft operations 
could affect cultural resources, Figure 3.8-1 depicts the base and associated historic districts.  No historic 
districts outside base boundaries are affected by Eielson AFB operations.  The APE for airspace is the 
northern JPARC training area (see Figure 2.2-3) where the predominant amount of Eielson AFB aircraft 
operations take place.  

3.8.2.1 Base 

Traditional/Alaska Native  

At this time, Alaska Natives have not identified any traditional cultural properties on Eielson AFB 
(Eielson AFB 2014a).   

Archeological and Architectural  

A Section 110 survey for prehistoric and historic archaeological resources has been completed for Eielson 
AFB (Eielson AFB 2014a).  The identification study consisted of an intensive program of pedestrian 
survey and a subsurface testing program directed by a probability model.  Three survey areas were 
identified as high probability and 2,192 soil probes and 465 shovel tests were excavated.  No evidence for 
prehistoric or non-military land use by Athabaskans or Euroamericans was found in the course of these 
investigations. 

A building evaluation was completed on base as part of the 2013 Eielson AFB Integrated Cultural 
Resources Management Plan update.  The Eielson AFB Flightline Historic District consists of 19 
buildings and 1 structure along the flight line.  This historic district is eligible for listing on the NRHP and 
the SHPO has concurred with its status.  The Eielson AFB Flightline Historic District played a central 
role in bomber deployment and arctic observation missions during the Cold War, i.e., the period between 
1947 and 1960.  These missions were central to U.S. decision-making about worldwide atomic 
proliferation, national defense, and possible retaliation (Eielson AFB 2014a). 
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Figure 3.8-1.  Eielson AFB Area of Potential Effect 
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An additional historic district is known as the Eielson AFB Munitions Historic District.  This district 
includes the Engineer Hill (seven munitions igloos and one munitions inspection igloo) and the Quarry 
Hill (21 munitions igloos) (see Figure 3.8-1). These structures were built from 1947 to 1960.  These 
facilities enhanced the fast response mission of the airbase by ensuring that weapons were stored properly 
and functionally ready on short notice.  The collection of gabled, bermed munitions igloos represents 
Eielson AFB’s role in arctic bomber defense during the Cold War, and the critical demand for secure 
storage of high explosives munitions for Quarry Hill site, and are therefore contributing members of the 
historic district.  Both of these districts are managed under the Program Comment for World War II and 
Cold War Era (1939 to 1974) Ammunition Storage Facilities between DoD and the Advisory Council on 
Historic Preservation (2006).  The Program Comment provides DoD with an alternative way to comply 
with their responsibilities under Section 106 of the NHRP with regard to the effect of management actions 
on World War II and Cold War Era ammunitions facilities.  Appendix D.2 provides a copy of the 
Program Comment. 

No other buildings older than 50 years have been identified as eligible for listing on the NRHP (Eielson 
AFB 2014a).  Of the remaining buildings at Eielson AFB dating to the Cold War era that are younger 
than 50 years, none have the exceptional significance necessary to achieve NRHP eligibility (36 CFR § 
60.4).   

3.8.2.2 Airspace 

The APE associated with northern JPARC airspace is identified in Figure 3.8-2.  

Traditional/Alaska Native  

Seven federally recognized Alaska Native villages or communities are found under the northern JPARC 
airspace most frequently used by aircraft at Eielson AFB.  These villages are presented in Table 3.8-1.  
An expanded discussion of these villages follows the tables. 

 

Table 3.8-1.  Federally Recognized Alaska Native Tribes Under JPARC Airspace 
Airspace Federally Recognized Alaska Native Tribe 

Buffalo MOA, Delta 4 MOA Village of Dot Lake 
Buffalo MOA, Delta 4 MOA Healy Lake Village 
Yukon 2 MOA Circle Native Community 
Yukon 3 and 4 MOAs Native Village of Eagle 
Yukon 5 MOA Chalkyitsik Village 
Paxon MOA Cheesh-Na Tribe (formerly the Native Village of Chistochina) 
Paxon MOA Native Village of Gakona 
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Figure 3.8-2.  Northern JPARC Airspace Area of Potential Effect 
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Archeological and Architectural 

Through a search of the National Register database, 19 historic properties were identified as 
representative properties that may be potentially affected by the Proposed Action (Table 3.8-2).  Though 
there are numerous historic properties under the airspace, the properties identified in the table were 
selected as the most representative based upon their location and character.  These properties are listed in 
the NRHP, and there is sufficient information to determine impacts.  Other properties that are similarly 
situated, with the same characteristics, would experience similar impacts from the Proposed Action. 

Table 3.8-2.  NRHP Listed Resources Under Northern JPARC Airspace 
Airspace Property Location 

Delta 1 MOA Chugwater Site Address/location restricted 

Delta 3 MOA 

Sullivan Roadhouse Mile 226, Richardson Highway 

Big Delta Historic District Richardson Highway, Mile 274.5 at junction 
of Tanana and Delta Rivers 

Rika’s Landing Roadhouse Mile 252, Richardson Highway 
Swan Point Archaeological Site Address/location restricted 

Buffalo and Delta 4 
MOAs 

Rapid Roadhouse Mile 227, Richardson Highway 

Alaska-Canada Military Highway West of Alaska Hwy. approximately 37 
miles southeast of Delta Junction    

Fox 3 MOA Tangle Lakes Archaeological District Address/location restricted 

Yukon 2 MOA 

Coal Creek Historic Mining District Along the Yukon River, Southeast of Circle, 
in Yukon-Charley Rivers National Preserve 

Frank Slaven Roadhouse Left bank of the Yukon River, 0.25 mile 
from the mouth of Coal Creek 

Woodchopper Roadhouse Left bank of the Yukon River, 1 mile up 
from Woodchopper Creek  

George McGregor Cabin Left bank of the Yukon River, 2 miles down 
from Coal Creek 

Ed Biederman Fish Camp Left bank of the Yukon River, 0.25 mile 
down across from the Kandick River 

Central House Mile 128, Steese Highway 

Yukon 3 B MOA 

The Kink East of Fairbanks, part of North Fork of 
Fortymile River 

Chicken Historic District Mile 66.5, Taylor Highway 
Eagle Historic District/National Historic 
Landmark Mile 0, Taylor Highway 

F.E. Company Dredge No. 4 Mile 66.4, Taylor Highway 
Steele Creek Roadhouse Fortymile River 

Archaeological sites under northern JPARC airspace include Native burial grounds, village and settlement 
sites, and historic mining sites (Air Force 2006b).  Archaeological resources listed in the NRHP include 
the Tangle Lakes Archaeological District, the Chugwater site, and the Swan Point archaeological site.  
Architectural resources under the northern JPARC MOAs include structures relating to gold mining, 
lodging, trapping, fishing, or the railroad (Air Force 2006b).  In addition to NRHP-listed sites, there are 
likely to be additional cultural resources that are either eligible or potentially eligible for National 
Register listing under the airspace.  Traditional Cultural Properties may also be present under airspace and 
may be identified through continued consultation with Alaska Native tribes.  
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Fox MOAs.  Although there are no federally recognized Alaska Native tribes within this area, there are 
scattered remote residences and Bureau of Land Management-managed recreation areas.  The area is 
frequently used for subsistence and recreational hunting (Eielson AFB 2014a).  Additionally, the National 
Register-listed Tangle Lakes Archaeological District is located on lands underlying the Fox MOAs.  The 
district contains more than 400-recorded archaeological sites spanning 10,000 years of human presence in 
the region (Air Force 2013a). 

Delta MOAs.  There are seven National Register-listed properties under the Delta MOAs, five of which 
are architectural resources and two of which are archaeological resources.  Architectural resources include 
the Big Delta Historic District (also known as Big Delta State Historical Park), Delta Junction; Rika’s 
Landing Roadhouse (also known as Rika’s Landing Site), Big Delta; Alaska-Canada Military Highway, 
37 miles southeast of Delta Junction, and Sullivan Roadhouse, Delta Junction (Air Force 2013a).  Rapids 
Roadhouse, also known as Black Rapids Roadhouse, in the Delta vicinity, underlies Buffalo/Delta 4 
MOA (Air Force 2013a).  Also under the Delta MOA are the Swan Point and Chugwater archaeological 
sites.  Two Alaska Native villages or communities occur under Delta 4 MOA. The small village of Healy 
Lake, home to the federally recognized Alaska Native tribe of Healy Lake Village, is located 29 miles 
east of Delta Junction.  Predominant activity in the area is the recreational use of Healy Lake during 
summer months. The Village of Dot Lake is located on the Alaska Highway, 155 road miles southeast of 
Fairbanks. 

Yukon MOAs.  The Yukon MOAs overlie a large area to the north and east of Fairbanks.  Three Alaska 
Native villages or communities occur in this area, as well as 11 National Register-listed resources (see 
Table 3.8-2). The 11 historic properties are the Coal Creek Historic Mining District, the Central House, 
the Eagle Historic District (which is also a National Historic Landmark), Woodchopper Roadhouse, Frank 
Slaven Roadhouse, Steele Creek Roadhouse, George McGregor Cabin, Ed Biederman Fish Camp, the 
Chicken Historic District, F.E. Company Dredge #4, and the Kink, a National Register-listed artificial 
river channel located near Fairbanks.   

The village of Circle, home to the federally recognized Alaska Native tribe of Circle Native Community, 
which underlies the Yukon 2 MOA, is situated on the south bank of the Yukon River at the edge of the 
Yukon Flats National Wildlife Refuge (about 160 miles northeast of Fairbanks).  The federally 
recognized Circle Native Community is predominantly Athabascan.  Established in 1893, Circle, or Circle 
City, was a supply point for goods shipped up the Yukon River and then distributed to the gold mining 
camps.  By 1896, Circle was the largest mining town on the Yukon, with a population of 700.  Residents, 
some of whom are part time, now number approximately 100.   

The Native Village of Eagle is a federally recognized Alaska Native tribe and underlies the Yukon 3 
MOA; it is 6 miles west of the Alaska-Canada border.  It is located on the Taylor Highway, on the left 
bank of the Yukon River at the mouth of Mission Creek.  The area has been the historical home to Han 
Kutchin Indians, and was once known by non-Alaska Natives as “Johnny’s,” after a leader named John.   

The Chalkyitsik Village, a federally recognized Alaska Native tribe, underlies the Yukon 5 MOA.  
Archaeological excavations indicate this region may have been first used as early as 12,000 years ago.  
This village on the Black River has traditionally been an important seasonal fishing site for the Gwich’in.  
Village elders remember a highly nomadic way of life:  the people lived at the headwaters of the Black 
River from autumn into spring, and fished downriver in the summer.  Contact with early explorers was 
limited, and the Black River Gwich’in received scant mention in early records.  The location of the 
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village at its present site is due in part to low water in the Black River in the 1930s.  A boat carrying 
materials intended for a school to be built in Salmon Village had to be unloaded at the Chalkyitsik 
seasonal fishing camp that then consisted of four cabins.  Rather than reload the construction materials, 
the school was built at Chalkyitsik, and the Black River people began to settle around the school. 

Paxon MOA. There are two federally recognized Alaskan Native communities under the Paxon MOA. 
The Cheesh-Na Tribe (formerly the Native Village of Chistochina) is located 42 miles northeast of 
Glennallen on the Glenn highway.  It began as a fish camp and stopover for traders, and expanded during 
the 1897 gold rush; the current population is approximately 100 people.  The Native Village of Gakona is 
located at the confluence of the Copper and Gakona Rivers just east of the Richardson Highway.  Gakona 
is a traditional village of the Ahtna Athabascan people with over 200 inhabitants.  There are no National 
Register-listed properties under the Paxon MOA. 

3.9 ENVIRONMENTAL JUSTICE AND PROTECTION OF CHILDREN 

3.9.1 Resource Definition 

The USEPA defines environmental justice as, “the fair treatment and meaningful involvement of all 
people regardless of race, color, national origin, or income, with respect to the development, 
implementation, and enforcement of environmental laws, regulations, and policies” (USEPA 2012).  It 
goes on to clarify that “no group of people should bear a disproportionate share of the negative 
environmental consequences resulting from industrial, governmental, and commercial operations or 
policies.”  The USEPA guidance states that “each federal agency shall make achieving environmental 
justice part of its mission by identifying and addressing, as appropriate, disproportionately high and 
adverse human health or environmental effects of its programs, policies, and activities on minority 
populations and low-income populations in the U.S. and its territories, the District of Columbia, the 
Commonwealth of Puerto Rico, and the Commonwealth of Northern Marianas Islands.”  

Two Executive Orders (EOs) deal directly with concerns of potentially affected communities.  EO 12898, 
Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations 
requires federal agencies to assess whether their actions could have disproportionately high and adverse 
environmental and health impacts on minority or low-income populations.  EO 13045, Protection of 
Children from Environmental Health Risks and Safety Risks requires a similar analysis for children.  

Minority populations are “identified where either: (a) the minority population of the affected area exceeds 
50 percent or (b) the minority population percentage of the affected area is meaningfully greater than the 
minority population percentage in the general population or other appropriate unit of geographic analysis” 
(EO 12989). Minority populations include populations that report their ethnicity as something other than 
non-Hispanic White alone, including Native Hawaiian or other Pacific Islander, Asian, Black or African 
American, Hispanic or Latin, American Indian, or Alaska Native (U.S. Census Bureau 2010); 
specifically. 

Low-income populations “should be identified with the annual statistical poverty thresholds from the 
Bureau of the Census’ Current Population Reports, Series P-60 on Income and Poverty” (EO 12989).   

Children and the elderly are identified in the U.S. Air Force Guide for Environmental Justice Analysis 
under the Environmental Impact Analysis Process as sensitive receptors (AFCEC 2014b).  Children are 
defined as those individuals under the age of 18 years and the elderly are defined as those who are aged 
65 years or older. 
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3.9.2 Affected Environment 

The affected environment, or Region of Influence, for this analysis are the census blocks affected by the 
noise contours generated from the base; the community of comparison is the FNSB. 

3.9.2.1 Base 

Demographic Information 

Table 3.9-1 provides demographic information for FNSB, Moose Creek, North Pole, and Alaska as of the 
2013 U.S. Census Bureau QuickFacts (U.S. Census 2015).  The percent of population living below the 
poverty level (i.e., low income) in FNSB was 1.5 percent lower than that found at the state level.  In 
Moose Creek, it was 0.6 percent lower than found at the state level but 0.9 percent higher when compared 
to FNSB.  The North Pole population living below poverty level was 1.3 percent lower than found across 
the state but 0.2 percent higher when compared to FNSB.  In terms of minority populations, 33.1 percent 
of Alaska’s total population was minority.  In FNSB, minority populations comprised about 22.3 percent 
of the total Borough population.  For North Pole, about 15.8 percent was minority and 22 percent was 
identified in Moose Creek. 

Table 3.9-1.  Demographic Information for Fairbanks North Star Borough,  
Moose Creek, and North Pole 

Type FNSB Moose Creek North Pole Alaska 
Population 98,656 648 2,224 720,316 
Percent Population Below Poverty Level 8.5% 9.4% 8.7% 10.0% 

Race  
White 77.7% 78.0% 84.2% 66.9% 
Black 4.6% 5.1% 4.8% 3.5% 

Alaska Native or Native American 6.6% 5.1% 1.3% 14.1% 
Asian 2.5% 2.9% 2.6% 5.4% 

Pacific Islander 0.4% 0.7% - 1.1% 
Other Races 0.9% 1.3% - 1.2% 

Two or More Races 7.2% 6.8% 7.1% 7.9% 

Minority Population Areas 

Minority population areas are defined as census block groups where the proportion of minority residents 
equals or exceeds the proportion of minority residents in the FNSB overall.  Figure 3.9-1 shows the 2010 
census block groups that have a higher percentage of minority residents than the overall FNSB average of 
22.3 percent.  According to 2010 data, 30 out of 62 census block groups exceeded the FNSB overall 
minority percentage and are considered a minority population area as a baseline condition (see blue area 
in Figure 3.9-1).  None of the census blocks that exceed the FNSB average of 22.3 percent are exposed to 
aircraft-generated noise from Eielson AFB. 

Low-Income Population Areas 

Low-income population areas are defined as census block groups where the proportion of low-income 
residents equals or exceeds the proportion of low-income residents in the FNSB overall.  Figure 3.9-2 
shows 2010 census block groups in the FNSB that have a higher percentage of low-income households 
with incomes below the poverty line than the FNSB average of 8.5 percent.  According to 2010 data, 26 
out of 62 census block groups exceeded the overall FNSB low-income percentage and are considered 
low-income population areas as a baseline condition. 
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Figure 3.9-1.  Minority Population Areas in the Community of Comparison
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Figure 3.9-2.  Low-income Population Areas in the Community of Comparison
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Acoustic Environment (Section 3.3.2.1).  Under baseline conditions, no schools, parks, playgrounds 
outside of base boundaries are exposed to noise levels exceeding 45 dB DNL, a level that is considered 
consistent with ambient noise conditions.  On base, three schools and a day care center are exposed to 
noise levels less than 65 dB DNL (see Table 3.3-5 and Figure 3.9-3).  These schools currently experience 
one indoor speech interference event per hour with either the windows closed or open.  Classroom 
learning interference events are also one event per hour with windows closed or open. 

Air Quality (Section 3.4.2.1).  Eielson AFB is located in an attainment area for all criteria pollutants with 
no existing health issues associated with their emissions to affect environmental justice communities, 
children, and the elderly.  However, in the adjacent FSNB region, PM10 is in nonattainment and CO is in 
maintenance. 

Safety (Section 3.5.2.1).  There are no existing health or other issues related to fire risk and management, 
accident potential zones, aircraft mishaps, and BASH to affect environmental justice communities, 
children, and the elderly. 

Water Quality (Section 3.12.2.1).  There are no existing health or other issues related to water quality to 
affect environmental justice communities, children, and the elderly. 

Hazardous Materials, Hazardous Wastes, Toxic Substances, and Contaminated Sites (Section 
3.13.2.1).  There are no existing health or other issues related to these hazardous/toxic materials and 
wastes or contaminated sites to affect environmental justice communities, children, and the elderly. 

3.9.2.2 Airspace 

Under northern JPARC airspace there are several census areas potentially exposed to noise generated by 
aircraft operations.  Table 3.9-3 lists the census areas and identifies the overlying northern JPARC 
airspace units.   

Table 3.9-3.  Census Areas underlying Northern JPARC Airspace 
Census Area Airspace Unit 

Eastern portion of Yukon-Koyukuk Census Area Yukon 2, 3 High/3A Low, 4, and 5 MOAs/ATCAAs 

Southeast Fairbanks Census Area Yukon 3B MOA/ATCAA, Delta 3 MOA ATCAA, and Delta 
4/Buffalo MOAs 

FNSB Census Area Delta 1 MOA/ATCAA, Delta 2/Birch MOAs/ATCAA, 
Eielson MOA/ATCAA, and Fox 1 and 2 MOAs/ATCAA 

Northeast Portion of Valdez-Cordova Census Area Paxon MOA/ATCAA 
Northeast Corner of Matanuska-Susitna Borough Fox 3 MOA/ATCAA 
Northeast Portion of Denali Borough Fox 3 MOA/ATCAA 
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Figure 3.9-3.  Sensitive Populations (Children and the Elderly) Exposed to at Least 45 dB  

under Baseline Conditions 
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Demographic information, income status, percent minority populations, as well as the percent of persons 
under the age of 18 and older than the age of 65 is presented in Table 3.9-4 (U.S. Census 2015). 

Table 3.9-4.  Demographic Information for Census Areas under Northern JPARC Airspace 

Type FNSB 

Southeast 
Fairbanks 

Census 
Area 

Yukon-
Koyukuk 
Census 
Area 

Valdez-
Cordova 
Census 
Area 

Matanuska-
Susitna 

Borough 

Denali 
Borough Alaska 

Population 98,656 6,969 5,654 9,770 95,892 1,933 710,231 
Percent Persons Below 
Poverty Level 8.5% 13.3% 24.2% 8.3% 9.9% 11.4% 9.9% 

Race        
White 77% 80.2% 22.9% 73.8% 84.5% 89.0% 67.3% 

Minority 23% 19.8% 77.1% 26.2% 15.5% 11% 3.9% 
Percent Population 
<18 years old 25.4% 25.5% 27.8% 25.0% 27.7% 20.7% 25.6% 

Percent Population 
>65 years old 6.5% 11.4% 12.8% 9.6% 9.9% 8.6% 9.9% 

Possible impacts to environmental justice communities, children, and the elderly include the acoustic 
environment, air quality, safety, water quality, as well as hazardous/toxic materials/wastes and 
contaminated sites.  With the exception of the acoustic environment, none of these other resources have 
existing health or safety issues due to aircraft operating in the northern JPARC airspace.  Therefore, these 
resources are not examined further. 

Acoustic Environment (Section 3.3.2.2).  Under baseline conditions, no schools, parks, playgrounds are 
exposed to noise levels exceeding 51 dB Ldnmr, a level that is considered consistent with ambient noise 
conditions (see Table 3.3-10).  In terms of noise exposure to supersonic operations (see Table 3.3-14), 
areas underlying northern JPARC airspace experience a range from a high of 55 dBC in the Yukon 1 
MOA to a low of less than 42 dBC.  Residential areas such as Delta Junction, Chicken, and the Town of 
Circle where schools may be present, experience 53, less than 42, and 49 dBC, respectively.  Sonic booms 
during the busiest months (i.e., during major flying exercises) range from 27 per month in Delta Junction, 
1 per month in Chicken, and 13 per month in the Town of Circle.  Again, these were estimated for the 
busiest month and represent conditions that occur during the 6 weeks of major flying exercises.  Refer to 
Figures 3.3-8 and 3.3-9 illustrating other locations and supersonic noise exposure.  No environmental 
justice communities, children, or the elderly are exposed to adverse health or safety impacts from aircraft-
generated noise in northern JPARC airspace. 

3.10 NATURAL RESOURCES  

3.10.1 Resource Definition 

Natural resources include living, native, and naturalized plant and animal species, both terrestrial and 
aquatic, and the habitats within which they occur.  For purposes of this EIS, natural resources are divided 
into four major categories:  wildlife, vegetation, wetlands, and special status species.  Plant communities 
and associations are referred to as vegetation, while animal species are generally referred to as wildlife.  
Habitat can be defined as the resources and conditions present in an area that produce occupancy, 
including survival and reproduction, by a given organism (Hall et al. 1997).  Wetlands generally include 
swamps, marshes, bogs, and similar areas.  Wetlands serve as the transition between terrestrial habitats 
and aquatic habitats, and are defined by the U.S. Army Corps of Engineers as areas “that are inundated or 
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saturated by surface or groundwater at a frequency and duration sufficient to support, and that under 
normal circumstances do support a prevalence of vegetation typically adapted for life in saturated soil 
conditions” (Environmental Laboratory 1987).  Special Status Species are defined as:  (1) federally listed 
plant and animal species and their habitats that are protected under the Endangered Species Act; and 
(2) other special status species, including state-listed species that are not federally listed, and other species 
of special concern identified by state and federal agencies. 

The existence and preservation of natural resources are intrinsically valuable; however, these resources 
also provide recreational, aesthetic, and socioeconomic values to society.  The analyses in this EIS focus 
on species or vegetation types that are important to the function of the ecosystem, of special societal 
importance, or are protected under federal or state law or statute.   

3.10.2 Affected Environment 

The affected environment for on-base natural resources includes areas located in the Tanana Valley, on 
and around Eielson AFB, that would be impacted by construction and noise associated with the proposed 
action alternative (see Figure 2.2-5).  These natural resources are described in detail in the Eielson AFB 
INRMP (Eielson AFB 2012). 

3.10.2.1 Base 

Wildlife 

A variety of bird, mammal, and fish species inhabit areas within the affected environment (EAFB 
INRMP, 2011).  The Tanana Valley provides habitat for year-round resident bird species; as well as, 
summer-breeding habitat for various migratory bird species.  Bird species occurring on Eielson AFB 
include the great horned owl (Bubo virginianus), northern goshawk (Accipiter gentilis), Canada goose 
(Branta canadensis), ruffed grouse (Bonasa umbellus), willow ptarmigan (Lagopus lagopus), and 
common loon (Gavia immer).  More than 30 mammal species have been identified at Eielson AFB 
including moose (Alces alces), black bear (Ursus americanus), marten (Martes americana), red squirrel 
(Tamiasciurus hudsonicus), snowshoe hare (Lepus americanus), and beaver (Castor canadensis).  Lakes, 
ponds, rivers, and streams are abundant in the Tanana valley and provide aquatic habitat for multiple fish 
species.  Commonly observed fish species include king salmon (Oncorhynchus tshawytscha), rainbow 
trout (Oncorhynchus mykiss), arctic grayling (Thymallus arcticus), and northern pike (Esox Lucius). 

Vegetation 

Eielson AFB is located within the Yukon-Tanana Uplands ecoregion that is characterized by rounded 
mountains and hills of boreal forest or taiga habitats.  These boreal forests are dominated by woodland 
evergreen species of black spruce (Picea mariana) and white spruce (Picea glauca).  Large stands of 
deciduous forests that include balsam poplar (Populus balsamifera), paper birch (Betula papyrifera), and 
quaking aspen (Populus tremuloides) are found in boreal forests on and surrounding Eielson AFB.  The 
airfield and developed areas on base consist of a variety of native and introduced plant species.  These 
developed areas surrounding the airfield are landscaped and maintained by Eielson AFB, which focuses 
on maintaining vegetation in early stages of succession to discourage usage by wildlife inhabiting 
surrounding areas (Eielson AFB 2012).  
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Wetlands 

Permafrost, or permanently frozen ground is ground/water that has been frozen for at least 2 years, results 
in poor drainage leading to heavily saturated and wet soils.  Additionally, many standing water bodies and 
depressions in the topography fill/flood after precipitation and snowmelt, making conditions favorable for 
wetland areas to occur.  Approximately 52 percent of Eielson AFB is wetlands, composed of 9,453 acres 
of vegetated wetlands and 792 acres of lakes, ponds, and streams (Eielson AFB 2012).  The most 
commonly observed vegetated wetlands are dominated by black spruce.  Brush and groundcover 
vegetation in black spruce wetlands often comprises bog rosemary (Andromeda polifolia), lowbush 
cranberry (Vaccinium vitis-idaea), and thick layers of moss.  Figure 3.10-1 illustrates wetlands in the 
south loop area. 

 
Figure 3.10-1.  Wetlands in the Southern Portion of Eielson AFB 

Special Status Species 

As of April 2015, there are 33 listed or candidate animal species and one listed plant species that are 
covered by the Endangered Species Act (ESA) that are believed or known to occur in Alaska (U.S. Fish 
and Wildlife Service 2014).  The State of Alaska, Department of Fish and Game also maintains a State 
Endangered Species List that as of April 2015 lists five animal species, all of which are also listed and 
covered by the ESA.  There are no plants or animal species listed and covered by the ESA that are known 



F-35A Pacific Operational Beddown Draft EIS  August 2015 

3-82 3.0 Affected Environment 

or expected to occur at Eielson AFB.  Additionally, there are no areas designated as Critical Habitat on 
Eielson AFB. 

Eielson AFB is located along the migratory bird Pacific Flyway and many species of migratory birds are 
known to occur at Eielson AFB; many of these are waterfowl that utilize the abundance of wetlands, 
ponds, and lakes on and surrounding Eielson AFB.  Species listed under the Migratory Bird Treaty Act 
that are known to occur at Eielson AFB include western sandpiper (Calidris mauri), osprey (Pandion 
haliaetus), Pacific loon (Gavia pacifica), American kestrel (Falco sparverius), and black-bellied plover 
(Pluvialis squatarola).  Both the bald eagle (Haliaeetus leucocephalus) and golden eagle (Aquila 
chrysaetos) are known to occur at Eielson AFB, though no nesting takes place.  Both are listed and 
receive protections under the Migratory Bird Treaty Act; as well as, the Bald and Golden Eagle Protection 
Act. 

3.10.2.2 Airspace 

Wildlife 

Terrestrial ecoregions underlying the northern portions of JPARC airspace vary from temperate boreal 
forests to subarctic alpine tundra, and provide habitat for a wide range of wildlife in Alaska.  Wildlife 
species occurring under the northern JPARC airspace are similar to species found around Eielson AFB.  
Additional major species found in the affected area include: Dall sheep (Ovis dalli dalli); caribou 
(Rangifer tarandus); brown bear (Ursus arctos); bison (Bison bison), and gray wolf (Canis lupus), and 
trumpeter swan (Cygnus buccinators) 

Detailed analyses of the major wildlife species, their ranges, and critical life cycle stages are contained in 
the 1995 Alaska MOA EIS (Air Force 1995, Sections 3.5.3, 3.5.4, and 3.5.5), as well as the JPARC EIS 
(Air Force 2013a, Section 3.1.8), and are incorporated in this EIS by reference.  These documents are 
available for review on the F-35A Pacific Operational Beddown EIS web site.  The existing information 
is periodically updated by the Alaska Department of Fish and Game (ADFG), and the U.S. Fish and 
Wildlife Service (USFWS).  “At-Risk” populations requiring temporal and spatial protection parameters 
have been identified through consultation with the appropriate management agencies, and are codified in 
the 11th Air Force Alaska Airspace Handbook (Air Force 2014). 

The following is a summary of information on previously assessed wildlife species of concern and 
associated measures to minimize impacts to adverse. 

Moose (Alces alces) 

In Alaska, moose live in a large area ranging from the Stikine River in Southeast Alaska all the way to the 
Colville River on the Arctic Slope and at present, under all MOAs in the northern JPARC.  They are 
especially abundant on timberline plateaus; along the major rivers of Southcentral and Interior Alaska; 
and in recently burned areas that have generated dense stands of willow, aspen, and birch shrubs. About 
175,000 to 200,000 moose are widely distributed throughout Alaska.  The ADFG intensively manages 
and monitors moose populations under the northern JPARC Airspaces through habitat manipulation and 
harvest limits.  Overall populations are considered to be in good conditions, with most Game 
Management Units showing increases. 

Due to the accessibility of lands under the northern JPARC by road, boat, or airplane, some of the highest 
harvest levels take place there.  It is estimated that about 30 percent of the entire Alaska moose harvest 
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takes place around Fairbanks in three subunits of Game Management Unit 20, 20A, and 20B, as well as 
the Central Tanana Valley near Delta Junction in Game Management Unit 20D.  

Most moose make seasonal movements to calving, rutting, and wintering areas, traveling anywhere from 
only a few miles to as many as 60 miles during these transitions.  Moose tend to be loners, rarely forming 
small herds.  Any herding that does take place usually occurs during the fall mating season, when males 
and female will congregate in small groups.  Because of the dispersed nature of calving and mating, no 
avoidance areas for moose were identified in either the Alaska MOA EIS or the JPARC EIS.  

Caribou (Rangifer tarandus) 

There are approximately 750,000 wild caribou in Alaska (including some herds that are shared by Alaska 
and Canada's Yukon Territory).  There are four caribou herds that live under the Northern JPARC 
airspace: Delta, Macomb, Fortymile, and Nelchina, with the Fortymile and Nelchina herds being the 
largest at 52,000 and 46,500, respectively.  Caribou herd populations are somewhat cyclic with the timing 
of declines and increases, and the size to which herds grow not being very predictable.  Although 
overhunting caused some herds to remain low in the past, today, varying weather patterns (climate), 
population density, predation by wolves and grizzly bears, and disease outbreaks determine whether most 
herds increase or decrease. 

In Alaska, caribou prefer treeless tundra and mountains during all seasons, but many herds winter in the 
boreal forest (taiga).  Calving areas are usually located in mountains or on open, coastal tundra.  Caribou 
tend to calve in the same general areas year after year, but migration routes used for many years may 
suddenly be abandoned in favor of movements to new areas with more food.  Calving occurs in mid-late 
May in the interior of Alaska and in early June in northern and southwestern Alaska.  If females are in 
very good condition they can breed when they are 16 months old, but in most herds, they do not breed 
until they are 28 months old.  Most adult cows are pregnant every year and give birth to one calf, twins 
are very rare.  In some areas, wolves, grizzly bears, and golden eagles kill large numbers of newborn 
calves.  The caribou “swamp” the predators, whereby the cows give birth to many calves in a very short 
period of time, essentially overwhelming predators in the area with an overabundance of food.  Predators 
and scavengers are also quick to target stillborn or unhealthy calves. 

The shedding of velvet (the fur covering on antlers) in late August and early September by large bulls 
marks the approach of the rutting (breeding) season and the start of fall migration.  Fighting begins in 
early September and becomes more frequent as the rut approaches at the end of the month. 

Several avoidance areas were identified as mitigation measures for caribou in both the Alaska MOA EIS 
and the JPARC EIS. They include the following: 

• Protecting the Delta caribou herd by establishing a minimum overflight altitude of 3,000 feet 
AGL over calving areas under Birch and Eielson MOAs, normally May 15 through June 15 
(Alaska MOA EIS ROD, page 32).  

• Avoiding the Nelchina Caribou Calving Area, per Letter of Agreement between ADFG and 611 
Air Operations Center.  Approximate dates are May 15 through June 15.  The locations are not 
static and are posted on the ADFG website (JPARC EIS, Appendix K, page K-9).  

• Avoiding the Nelchina Caribou Hunting Area, under Fox 3 MOA, below 1,000 feet AGL, August 
1 through September 30 (11th Air Force Alaska Airspace Handbook, page 92). 
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• Maintaining avoidance areas over caribou and Dall sheep populations under the Fox 3 and Paxon 
MOAs during critical lifecycle periods.  Coordination with wildlife agencies will continue to 
determine specifics including seasons and minimum overflight altitudes; location of herds is 
monitored/reported by ADFG (JPARC EIS, Appendix K,  
page K-6). 

Dall Sheep (Ovis dalli dalli)  

Dall sheep inhabit the mountain ranges of Alaska , preferring relatively dry country and frequenting a 
special combination of open alpine ridges, meadows, and steep slopes with extremely rugged “escape 
terrain” in the immediate vicinity.  They use ridges, meadows, and steep slopes for feeding and resting. 
When danger approaches, they flee to the rocks and crags to elude pursuers.  They are generally high 
country animals but sometimes occur in Alaska in rocky gorges below timberline.  These white creatures 
are most notable for the males’ massive curled horns.  Females (known as ewes) also carry horns, but 
theirs are shorter and more slender, and only slightly curved.  Until rams reach the age of 3 years, they 
tend to resemble the ewes quite a bit.  After that, continued horn growth makes the males easily 
recognizable.  Horns grow steadily during spring, summer, and early fall.  In late fall or winter, horn 
growth slows and eventually ceases 

Lambs are born to ewes in late May or early June.  As lambing time approaches, ewes seek solitude and 
protection from predators in the most rugged cliffs available on their spring ranges.  The first weeks of a 
lamb’s life are precarious.  The bulk of the mortality is in first 30 to 45 days of life, when the lambs are 
most vulnerable.  Lambs begin feeding on vegetation within a week after birth and are usually weaned by 
October.  Ewes typically have their first lamb at age three or four and produce a lamb annually.  

The diets of Dall sheep vary from range to range.  During summer, food is abundant, and a wide variety 
of plants are consumed.  Winter diet is much more limited and consists primarily of dry, frozen grass and 
sedge stems available when snow is blown off the winter ranges.  Some populations use significant 
amounts of lichen and moss during winter.  Many Dall sheep populations visit mineral licks during the 
spring and often travel many miles to eat the soil at these unusual geological formations.  As several 
different bands of sheep meet at mineral licks, ram and ewe groups may mingle and young rams join the 
ram band, which happens to be present at the time.  This random contribution of young rams to different 
ram bands may benefit sheep by maintaining genetic diversity.  Sheep are very loyal to their home ranges. 
Mineral licks are good spots to observe sheep because the animals are so intent on eating the dirt they pay 
little attention to humans.  However, major disturbances such as low-flying aircraft or operating 
machinery readily drive sheep from the mineral licks.  

Dall sheep are found under the following northern JPARC MOAs:  Buffalo, Eielson, Fox 1, and Yukon 1.  
The following avoidance/flight restrictions were agreed to in the Alaska MOA EIS ROD (Air Force 1997) 
and the JPARC EIS ROD (Air Force 2013b) regarding critical life cycle periods: 

• Cirque Lakes Dall Sheep Laming Area Adjustment, 7 nautical miles (NM) radius around 
64o48’00”N, 143o45’00”W, below 5,000 feet AGL, May 10 to June 15 under the Yukon 1 MOA 
(11th Air Force Alaska Airspace Handbook, page 35). 

• Protect Dall sheep in the Northern Alaska Range and the Tanana Hills by establishing a minimum 
overflight altitude of 5,000 feet AGL over lambing areas and spring mineral licks, nominally 
from May 15 to June 15, and over rutting areas, nominally from November 15 to December 15 
under the Buffalo, Eielson, Fox 1, and Yukon 1 MOAs (Alaska MOA EIS ROD, page 32). 
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Special Status Species 

Of the 33 listed animal and plant species that could occur in Alaska, only two are known to occur or may 
occur in areas underneath the northern JPARC airspace (Table 3.10-1).  The short-tailed albatross is seen 
in the Gulf of Alaska but the Eskimo curlew has not been sighted since the 1960s and is not expected to 
inhabit areas in Alaska (U.S. Fish and Wildlife Service 2012).   

Table 3.10-1.  Species Federally Listed as Endangered or Threatened under the Endangered 
Species Act that May Occur in the northern JPARC Airspace 

Common Name Scientific Name Status 
Critical 

Habitat In 
Alaska 

Birds 
Short-tailed albatross Phoebastria albatrus FE, MBTA No 
Eskimo curlew Numenius borealis FE, MBTA No 
Legend: FE - Federally Endangered, MBTA - Migratory Bird Treaty Act.  
Note:  *These species spawn on the West Coast of the Lower 48, but may occur in Alaska waters during marine phase of their life cycles.  
Source:  U.S. Fish and Wildlife Service 2014. 

Migratory Birds 

Large numbers of migratory birds are known to occupy a wide variety of habitats under the northern 
JPARC MOAs.  These habitats vary from boreal forests of spruce and hardwoods for perching birds to 
open-water marshes for waterfowl.  Due to the large percentage of the trumpeter swan (Cygnus 
buccinators) population that is known to breed in Alaska (80 percent), this species was used as a 
representative for all waterfowl in the 1995 Alaska MOA EIS.  The population was identified as 
increasing over the years prior to the EIS, and has continued to increase for the past 20 years (ADF&G 
Species Note).  Trumpeter swans are known to be sensitive to disturbances during nesting season, as are 
other species.   

The following mitigations were implemented under the Alaska MOA EIS to provide protection and 
reduce potential impacts on this species and others: 

• Eagle and Migratory Bird Avoidance: Limit minimum altitude to 1,000 feet AGL in the new Fox 
3 and Paxon MOAs from March 15 to September 30 (i.e., during the nesting season) to comply 
with the Bald and Golden Eagle Protection Act.  Subject to available funding, the Air Force may 
coordinate with the USFWS to establish habitat models and/or conduct bald and golden eagle nest 
surveys to establish low flying (500 feet AGL) area outside of eagle habitat during the nesting 
season (JPARC EIS 2013a). 

Other mitigations identified for wildlife avoidance and protection are: 

• Protect “at-risk” wildlife populations by restricting overflights during critical lifecycle periods. 
“At-Risk” populations and temporal and spatial protection parameters to be established through 
consultation with management agencies, and the smallest practicable and effective area mitigated 
(Alaska MOA EIS 1997). 

• Increase the existing peregrine falcon Flight Avoidance Areas 2,000 feet AGL and 2 NM either 
side of the river centerline on the Charley, Kandik, and Yukon rivers to extend from April 15 to 
June 15, under Yukon 1-4 MOAs (Alaska MOA EIS 1997). 
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3.11 EARTH RESOURCES 

3.11.1 Resource Definition 

Earth resources include the topography, geology, and soils of Eielson AFB.  The discussion of this 
resource includes an overall description of the regional geological setting as well as a description of the 
topography, geology, soils, and geologic hazards associated with the affected environment.  These terms 
are defined below.  

• Topography – the natural and man-made features of a place or region that show relative positions 
and elevations at the earth’s surface.  

• Geology – is defined by the distinctive, dominant, easily mapped and recognizable physical 
characteristics, and features of a volume of rock. 

• Soils – unconsolidated earthen materials overlying rock. 
• Geologic Hazards – one of several types of adverse geologic conditions capable of causing 

damage or loss of property and life; for purposes of this analysis it includes seismic activity from 
earthquakes or fault ruptures. 

3.11.2 Affected Environment 

3.11.2.1 Base 

Eielson AFB lies east of the Tanana River on the floodplain of the river with elevations ranging from 525 
to 550 feet above MSL.  Generally level, the topography of Eielson AFB slopes gently downward to the 
northwest at a gradient of approximately 6 feet per mile.   

Geologic subsurface formations of the central plateau of Alaska formed during the Permian and Devonian 
periods of the Paleozoic era, roughly 230 to 410 million years ago.  Dating back to the Precambrian 
Period, Yukon-Tanana Terrain comprises most of the Tanana Valley area from just west of Fairbanks east 
to the Yukon Territory of Canada and is the oldest rock known to occur in interior Alaska.  Rock types 
consist of metamorphic rocks including muscovite-quartz schist, micaceous quartzite, and graphitic schist.  
These rocks are believed to have formed through metamorphism of shale, mudstone, and sandstone 
originally deposited along the western margin of North America (Eielson AFB 2012).  

Soils in the Tanana River Valley consist of unconsolidated silty sands and gravels, organic silts, sandy 
silts, and clays.  Floodplain soils nearest the active channel are sandy with a thin silt loam layer on the 
surface.  On higher terraces, the soils are predominately silt belonging to the Salchaket series.  Silt loam 
soils containing significant organic components, are generally underlain by permafrost, and tend to be 
cold and wet.  Soils containing discontinuous permafrost cover approximately two-thirds of Eielson AFB.  
Permafrost soils contribute to the large percentage of vegetated wetlands occurring on undeveloped base 
lands.  The developed portion of Eielson AFB is composed of fill material deposited atop reclaimed 
wetlands (Figure 3.11-1).  Much of this area is over 40 years old.  Quarried Tanana floodplain gravels, 
cobble, and soil material built up as poorly sorted material to a thickness of between 3 and 8 feet comprise 
the substrate of this developed portion of the base.  This substrate also provides a firm platform for base 
construction that is devoid of wetlands, above the 100-year floodplain, and insulated from the permafrost 
layer. 
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Figure 3.11-1.  Soil Units within the Southern Portion of Eielson AFB  
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In terms of geologic hazards, Alaska rates as one of the most seismically active in the U.S. (Alaska 
Earthquake Information Center 2014).  Eielson AFB is located north of the Denali Fault (Haeussler and 
Plafker 2004) and numerous smaller faults are mapped in the Tanana River basin (Eielson AFB 2012).  
According to Earthquake Tracker (2014), over 500 small earthquakes have occurred in the past year in the 
region encompassing Fairbanks and Eielson AFB.  In the summer and fall of 2014, several earthquakes of 
around magnitude 5.0 were felt in the region.  Historically, a magnitude 7.3 earthquake occurred in 1937, 
with the epicenter at Salcha Bluff, about 13 miles southeast of Eielson AFB.   

3.11.2.2 Airspace 

Aircraft operations would not affect topography, geology, soils, or geologic hazards; therefore, this aspect 
of earth resources is not evaluated further. 

3.12 WATER RESOURCES 

3.12.1 Resource Definition 

Water resources include the quantity and quality of groundwater and surface water bodies, wastewater, 
stormwater, and floodplains (wetlands are addressed in Section 3.10, Natural Resources).  Groundwater 
includes subsurface hydrologic resources and is typically a reliable and safe fresh water source.  
Groundwater is an important component of the overall hydrologic cycle of the earth.  Surface water 
includes all rivers, streams, lakes, and ponds that are used for various applications including recreation, 
sustenance, irrigation, flood control, and human health.  Surface waters in the U.S. are protected under the 
Clean Water Act, the goal of which is “to restore and maintain the chemical, physical, and biological 
integrity of the Nation’s waters.”  The Clean Water Act requires that any point source facility that 
discharges polluted wastewater into a body of water must first obtain a National Pollutant Discharge 
Elimination System (NPDES) permit that is issued at a national level through the USEPA, or an approved 
state agency. 

Wastewater is any water that has been adversely affected, through anthropogenic means, and has 
decreased quality.  Sources of wastewater include industrial processes, stormwater runoff, sanitary 
processes, and equipment washing.  Stormwater is excess surface water that occurs or collects during 
periods of frequent precipitation and is typically diverted into a facilities wastewater system.  

Floodplains are defined by EO 11988 as “the lowland and relatively flat areas adjoining inland and 
coastal waters including flood prone areas of offshore islands, including at a minimum, that area subject 
to a one percent or greater chance of flooding in any given year.”  Areas subject to a one percent or 
greater chance of annual flooding are also referred to as 100-year floodplains.  Healthy floodplains 
generally provide areas protection from flooding, improved water quality, and healthy wildlife habitats.  
EO 11988 requires federal agencies to avoid, to the extent possible, the long- and short-term adverse 
impacts associated with the occupancy and modification of floodplains and to avoid direct or indirect 
support of floodplain development whenever there is a practicable alternative. 

3.12.2 Affected Environment 

The affected environment for water resources includes Eielson AFB, as well as groundwater and surface 
water bodies on base and adjacent to the base.  
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3.12.2.1 Base 

Quantity and Quality 

Quantity.  Eielson AFB is located in the FNSB, within the Tanana River Valley, which contains an 
extensive aquifer system.  The Tanana Valley Alluvial Aquifer is approximately 45 to 50 miles wide and 
8 to 10 feet below ground surface at the base.  Due to the presence of snow pack and heavy rainfall 
periods in the area, water depths fluctuate seasonally in the aquifer.  The Tanana River is the primary 
water source for the aquifer, with secondary contributions from the Chena River.  The Chena River 
typically only contributes water when its stage is high and the Tanana is low.  The Tanana River gets 
approximately 85 percent of its water from snowmelt of the Alaska Range and 15 percent from the 
Yukon-Tanana uplands (Alaska Community Action on Toxics 2003).  All potable water comes from on 
base wells.  The wells, with the exception of the central heat and power plant that has its own wells, have 
the ability to pump 6,500 gallons per minute and the base currently uses 550,000 to 650,000 gallons per 
day.   

Quality.  Eielson AFB’s Public Water System is permitted through a community water system that 
consists of six sources located on base.  Groundwater is extracted from the aquifer and is delivered to the 
water treatment plant located on Eielson AFB where it is treated, disinfected, and then distributed 
(Eielson AFB 2014b).  Potable (drinking) water quality monitoring is conducted annually by the 
installation, and a summary report is made available to the public through the Alaska Department of 
Environmental Conservation (ADEC).  In the spring of 2015, the base detected perfluorinated chemicals 
in some of their wells; the base is working with state regulators to address this issue (see Section 3.13.2.1 
for further detail of this topic). 

Stormwater and Floodplains  

Stormwater.  The majority of on-base stormwater flow is overland or sheet flow directed towards 
Garrison Slough and French Creek.  Garrison Slough passes directly through the developed portion of the 
base and is primarily an engineered drainage channel that drains to Moose Creek.  Portions of the slough 
are enclosed in culverts.  Garrison Slough is the only impaired water body located on Eielson AFB.  
French Creek is located along the eastern boundary of the base.  To identify and manage areas where 
stormwater contamination could occur due to industrial processes, sectors have been established and 
categorized by the types of industrial operations that occur there.  These sectors are managed and 
maintained in accordance to the base Stormwater Pollution Prevention Plan.  

The current Stormwater Pollution Prevention Plan was completed in February 2014, and details Standard 
Operating Procedures, Best Management Practices, and assessment of contamination potentials.  All 
potential stormwater leaving regulated industrial sectors on the installation is contained on site by 
structural Best Management Practices or flows into Garrison Slough (Eielson AFB 2014c).  Eielson AFB 
received coverage from ADEC under the 2008 NPDES Permit for Stormwater Discharges Associated 
with Industrial Activities (NPDES Permit AKR050000) on February 26, 2009.  The current permit 
expired at midnight on September 29, 2013.  The base continues to operate under the current permit and 
will do so until ADEC issues a new permit, at which time Eielson AFB will apply for coverage under the 
new permit (Eielson AFB 2014c).  ADEC has also issued coverage to Eielson AFB under the 2011 
NPDES for Discharges from Large and Small Construction Activities (NPDES Permit AKR100000) on 
July 1, 2011.  This permit will expire at midnight, January 31, 2016. 
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Floodplains.  Floodplains are managed in accordance with EO 11988, Floodplain Management (April 
2015), whereby federal agencies try to avoid to the extent possible the long- and short-term adverse 
effects associated with the occupancy and modification of floodplains and avoid direct and indirect 
support of floodplain development wherever there is a practicable alternative.  There are approximately 
6,480 acres (about 33 percent) of Eielson AFB located within the 100-year floodplain (Figure 3.12-1), as 
delineated on Flood Insurance Rate Maps prepared by the U.S. Department of Housing and Urban 
Development for FNSB.  The Floodplain Management Services Section of the U.S. Army Corps of 
Engineers is consulted when any installation action is proposed for a floodplain to receive 
recommendations regarding design and implementation.  Currently, whenever the base builds within the 
floodplains, the development is flood proofed using diking or back filling to an elevation above the 100-
year floodplain (Eielson AFB 2012). 

 
Figure 3.12-1.  100-Year Floodplains within the Southern Portion of Eielson AFB 
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3.12.2.2 Airspace 

Aircraft operations would not affect water quantity or quality, stormwater, or floodplains; therefore, this 
aspect of water resources is not evaluated further. 

3.13 HAZARDOUS MATERIALS, HAZARDOUS WASTES, TOXIC SUBSTANCES, 
AND CONTAMINATED SITES 

3.13.1 Resource Definition 

“Hazardous materials,” “toxic substances,” and “hazardous waste,” broadly defined, can all be classified 
as “hazardous substances” as defined by the federal Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 because they may present a threat to human health and/or the 
environment.  The phrase “hazardous substance” is used in this document to describe any item or agent 
(i.e., biological, chemical, or physical) that has the potential to cause harm to humans, animals, or the 
environment.  These terms are summarized below. 

3.13.1.1 Hazardous Materials 

The term “hazardous materials” is defined under Section 1802 of the Hazardous Materials Transportation 
Act as “a substance or material in a quantity and form which may pose an unreasonable risk to health and 
safety or property when transported in commerce” (49 USC §§ 5101-5127).  When discussed in this 
document, hazardous materials include petroleum, oils, and lubricants; cleaning agents; adhesives; paints; 
pesticides; and other products necessary to perform essential functions.  Hazardous materials are 
frequently stored in bulk quantities (e.g., fuels, petroleum, oils, lubricants) in aboveground and 
underground storage tanks and distributed with pumps and pipelines.  Fueling operations to support 
aircraft, watercraft, vehicle operations, and power generation require the storage of bulk quantities of 
these petroleum, oils, and lubricants.  The storage areas for petroleum, oils, and lubricants represent 
potential sources of leaks, releases, or spills.  Other types of hazardous materials (e.g., paints, pesticides, 
adhesives, cleaning agents) are frequently stored and distributed in smaller quantities such as drums, 
buckets, and bottles. 

3.13.1.2 Hazardous Waste 

Hazardous wastes are defined and regulated under the federal Resource Conservation and Recovery Act 
(USEPA 2014).  Before a material can be classified as a hazardous waste, it must first be defined as a 
solid waste.  Hazardous wastes may take the form of a solid, liquid, contained gas, or semi-solid.  In 
general, any combination of wastes that poses a substantial present or potential hazard to human health or 
the environment that has been discarded or abandoned may be a hazardous waste.  The USEPA defines 
several hazardous waste types: (1) listed wastes (wastes that the agency has determined are hazardous); 
(2) characteristic wastes (e.g., corrosive, ignitable, reactive, toxic wastes); (3) universal wastes (e.g., 
lamps, batteries, pesticides, mercury-containing equipment); and (4) mixed wastes (contains both 
radioactive and hazardous wastes) (USEPA 2014). 

3.13.1.3 Toxic Substances 

Toxic substances are specific substances whose manufacture, processing, distribution, use, or disposal are 
restricted by the Toxic Substances Control Act (40 CFR §§ 700-766) because they may present 
unreasonable risk of personal injury or health of the environment.  They include asbestos containing 
materials, lead-based paint, polychlorinated biphenyls, and radon. 
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3.13.1.4 Contaminated Sites 

In 1986, Congress created the Defense Environmental Restoration Program.  The Defense Environmental 
Restoration Program addresses the identification and cleanup of hazardous substances and military 
munitions remaining from past activities at U.S. military installations and formerly used at defense sites.  
Within the Defense Environmental Restoration Program of the DoD there are several program categories; 
the Installation Restoration Program, Formerly Used Defense Sites, Military Munitions Response 
Program, Base Realignment and Closure.  Appendix D.3 provides further detail on these program 
categories. 

3.13.2 Affected Environment 

3.13.2.1 Base 

Hazardous Materials 

Hazardous materials are used at Eielson AFB in support of aircraft operations and maintenance missions 
including petroleum, oil, and lubricants management and distribution.  Types of hazardous materials used 
at aircraft maintenance include solvents, solder (lead and silver), batteries, liquid cooling oil, lubricating 
oils, sludge oil, hydraulic fluid, paint, jet propellant-8 (or JP-8), diesel fuel, motor gasoline, antifreeze, 
scrap metal, bead blast metals (lead and cadmium), and contaminated solids. In addition, a hydrazine 
facility is operated on base to service F-16 hydrazine systems. 

Hazardous materials on Eielson AFB used by tenants and contractor personnel are controlled through the 
Hazardous Materials Pharmacy Program (HAZMART)/Installation HAZMART Management Program 
pollution prevention process (AFI 32-7086, February 2015).  This process provides centralized points of 
contact and management of the acquisition, tracking, use, handling, and disposition of hazardous 
materials and offers support for the turn-in, recovery, reuse, recycling, or disposal of hazardous wastes.  
The HAZMART process includes review and approval by Eielson AFB personnel to ensure users are 
aware of exposure and safety risks (Eielson AFB 2010).  The Defense Logistics Agency determines the 
ultimate off-site disposition of recycled materials including metals and other recyclable materials.  

The Eielson AFB Oil and Hazardous Substances Discharge Prevention and Contingency Plan (Eielson 
AFB 2010) addresses spill prevention, contingency planning, and emergency response.  This integrated 
plan satisfies the applicable federal and state regulatory requirements for a Spill Prevention, Control, and 
Countermeasure Plan, Facility Response Plan, and Resource Conservation and Recovery Act 
Contingency Plan and Emergency Procedures.  In addition, State of Alaska requires an Oil and Hazardous 
Substance Discharge Prevention and Contingency Plan and a Facility Response Plan for the Flint Hills 
Resources to Eielson AFB Pipeline.  Each generation point has a site-specific contingency plan, which 
addresses spill prevention and emergency actions specific to materials and activities associated with the 
site (Eielson AFB 2010). 

Hazardous Waste 

Eielson AFB is regulated as a large quantity hazardous waste generator under Resource Conservation and 
Recovery Act.  The Eielson AFB Hazardous Waste Management Plan (2014d) governs the Eielson AFB 
Hazardous Waste Management Program.  Building 4388 houses the Hazardous Waste Facility that serves 
as the 90-day central accumulation site.  There are 27 satellite accumulation points near work locations, 
and 3 other accumulation sites.  The Civil Engineering Environmental Element oversees the Hazardous 
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Waste Program and the Infrastructure Systems oversees the operations and management of the Hazardous 
Waste Facility (Eielson AFB 2014d).  Typical hazardous waste streams for aircraft maintenance include:  
abrasive blast media; aerosol cans; alodine; asbestos brakes; batteries; filters for oil and fuel; paint booth 
filters; parts washer filters; glycol; hydrazine (F-16 aircraft); oil/water separator sludge; paints and primer 
wastes; solvent contaminated patches and Q-tips; contaminated rags; rinse water; sealing kits and 
compounds; used oil and fuels; parts washer and solvent tank sludge; and weapons cleaning solution 
(Eielson AFB 2014d).  

Toxic Substances 

The Asbestos Management Plan provides guidance for identifying asbestos containing material and 
managing asbestos wastes, disposed of at an on-base permitted landfill (Eielson AFB 2010d).  The 
Asbestos Material Program is coordinated by the Environmental Management Division, but generally 
implemented by the Base Civil Engineer who maintains building survey records, project reviews, and 
material removals. 

Older facilities on Eielson AFB may have been painted with lead-based paint.  Alterations of structures 
suspected of containing lead-based paint are conducted in accordance with applicable regulations.  
Samples of potential lead-based paint are screened using a Toxicity Characteristic Leachate Procedure to 
determine if the lead-based paint meets/exceeds Resource Conservation and Recovery Act levels, to 
determine the proper disposal process (Air Force 2013a).  Proper disposal of any resulting lead-containing 
wastes is conducted in accordance with federal regulations, including the Toxic Substances Control Act 
and the Occupational Safety and Health Act.   

Environmental Restoration Program 

The DoD developed the Environmental Restoration Program to facilitate cleanup of sites contaminated by 
past military activities regulated under Comprehensive Environmental Response, Compensation, and 
Liability Act.  The USEPA and State of Alaska regulate more recent contaminated sites under the 
Resource Conservation and Recovery Act.  Clean up of these sites are designated as Compliance 
Restoration Sites on Eielson AFB.  There are currently 116 Environmental Restoration Program and 
Compliance Restoration sites in various phases of remedial action.  On the main installation, all remedial 
actions are in place for areas with potential to affect human populations.  Clusters of sites are bundled into 
Operable Units, and Operable Units 1, 2, 3, 4, 5, and 6 have RODs and Remedial Actions in place.  In 
addition to the Operable Units sites, there are individual sites such as disposal pits, spill sites, etc.  Figure 
3.13-1 shows the Installation Restoration Program sites located on the main base and Figure 3.13-2 
identifies the Compliance Restoration Sites. 

The Air Force implements a Military Munitions Response Program that identifies past munitions use and 
identifies the appropriate response.  The Air Force uses a Comprehensive Site Evaluation concept 
modeled after the Preliminary Assessment/Site Assessment process used for Comprehensive 
Environmental Response, Compensation, and Liability Act sites.  Eielson AFB has 45 Munitions 
Response Area sites in their Military Munitions Response Program and are shown in Figure 3.13-3. 

The Military Munitions Response Program addresses issues related to munitions and explosives of 
concern and munitions constituents associated with Munitions Response Areas (MRA), as well as related  
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Figure 3.13-1.  Installation Restoration Program Sites in the Southern Portion of Eielson AFB
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Figure 3.13-2.  Compliance Restoration Sites in the Southern Portion of Eielson AFB  
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Figure 3.13-3.  Military Munitions Response Program Sites in the Southern Portion of Eielson AFB 
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hazardous substances, pollutants, and contaminants of potential concern.  Eielson AFB completed Phase I 
of a Comprehensive Site Evaluation with Phase II currently being developed.  Further investigation and 
remediation activities are still in early planning stages.  Eielson AFB recently discovered issues with 
Aqueous Film Forming Foam containing perfluorooctane-sulfonic acid and perfluorooctanoic acid 
affecting groundwater and is working with the USEPA and ADEC to determine the appropriate course or 
courses of action to resolve the issue.    

3.13.2.2 Airspace 

Hazardous materials used by aircraft operating in northern JPARC airspace consist of various components 
and fluids from the aircraft itself.  The plastic and other residual parts of chaff and flares after deployment 
are inert and non-hazardous.  As presented in Section 3.5.2.1, a Hazardous Aerospace Material Mishap 
Emergency Response Integrated Process Team was chartered in 2000 by the Deputy Assistant Secretary 
of the Air Force for Environmental, Safety and Occupational Health.  The goals of the Hazardous 
Aerospace Material Mishap Emergency Response project were to identify and inventory all hazardous 
aerospace materials on Air Force weapon systems and ensure procedures were in place to protect 
personnel from safety/health hazards associated with aerospace vehicle mishaps.  The test program 
included full-scale fire testing of composite materials for toxicology and expected exposure to response 
personnel. 

Some general conclusions included (Wright et al. 2003): 

• Burn data suggest that the combustion characteristics of composite materials are roughly 
equivalent to other combustible materials.  Combustion products released by burning composite 
materials are similar to those released from other solid combustibles. 

• Burning of composite materials can release fibers that are respirable. 
• Respirable fibers released from burning composite materials can penetrate into the lungs, causing 

respiratory irritation. Factors known to affect the toxicity of these inhaled fibers include dosage, 
physical dimensions, retention time in the lung, location of deposition in the lung, and solubility 
of the fibers in the lung. 

• Exposed fibers along the edges of fragmented composite debris present a dermal puncture hazard. 
The skin can be irritated and sensitized if punctured by exposed fibers. 

• The toxicity of combustion products from burning aircraft composite materials currently used 
does not appear to be exceptional. Types and quantities of combustion products from burning 
composite materials fall within the same spectrum as other burning combustibles at an aircraft 
mishap site.  

• No additional smoke toxicity hazards created by burning composite materials were identified. 
• Personal protective equipment recommendations for firefighters responding to composite aircraft 

mishaps include a self-contained breathing apparatus, standard firefighter protective clothing 
and/or proximity suits, and steel-tipped/-shanked boots. 

The Air Force has specific emergency-response procedures for aircraft mishaps involving composite 
materials contained in Technical Order 00-105E-9 (Air Force 2001).  
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3.14 RECREATIONAL AND VISUAL RESOURCES 

3.14.1 Resource Definition 

Recreational resources are outdoor recreational activities that take place away from the residences of 
participants.  Resources may include public facilities, such as parks, playing fields, amphitheaters, and 
outdoor sports facilities, in suburban and urban areas, or remote natural areas managed for recreation by 
state and federal agencies.  Such areas may include picnic areas, campgrounds, historical and educational 
sites, and trails that are designated or available for public outdoor recreational use (Air Force 2013a).  

Visual resources include the features of an area, such as landforms, vegetation, water surfaces and cultural 
modifications that define the overall impression of a landscape.  Such features may be considered to be 
visual resources without demonstrable aesthetic appeal.  This impression is referred to as visual character.  
Visual character is used as a point of reference to assess whether the proposed action would appear 
compatible with landscape features or would contrast noticeably or unfavorably with them.  

Visual resources also are defined by viewer expectations, values, goals, awareness and concern regarding 
visual quality.  Visual sensitivity refers to the relative degree of public interest in visual resources and 
concern over changes in the quality of these resources.  Sensitivity refers to public attitudes about specific 
views, or interrelated views, and viewsheds, and is used to identify the importance of visual resources. 
Laws, regulations, plans and policies may protect certain views, indicating high sensitivity.   

3.14.2 Affected Environment 

The affected environment for consists of recreational and visual resources on and around Eielson AFB 
and beneath the northern JPARC airspace (see Figure 3.7-1).   

3.14.2.1 Base 

Recreation 

Recreational opportunities and facilities are an integral part of planning and development at all Air Force 
bases.  Eielson AFB provides a variety of indoor and outdoor recreation opportunities.  Outdoor 
recreational areas on base include athletic fields, trails, campgrounds, lakes, an outdoor track, as well as 
indoor athletic facilities (Air Force 2013a).  In the summer months, Bear Lake Family Camp is open 
May 15 through Labor Day and includes 41 camper pads and 8 tent sites.  Amenities include showers, 
restrooms, and a pavilion equipped with a kitchenette, picnic tables, and a volleyball and horseshoe area.  
Eielson AFB Iceman Falls Ski Area and Sled Hill are open for winter use.  The Iceman Falls Lodge 
provides winter equipment rentals.  The Eielson Skeet & Trap Range is located near the lodge on Quarry 
Road.  

On the western side of Richardson Highway, the land outside of the base is undeveloped natural forest 
and some cultivated agricultural land with associated rural facilities.  Land to the south/southeast of the 
base is mostly uninhabited; rural roads and a small airstrip provide some access for recreational use 
(predominantly hunting and fishing) (Air Force 2013a).  The Birch Lake Military Recreation Area, 
located about 45 miles south of Eielson AFB, includes rental cabins and opportunities for fishing and 
camping, boating, and parties.   
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Visual 

Eielson AFB buildings generally do not exceed three stories in keeping with the base and surrounding 
environment.  The base maintains Architectural Compatibility Standards for continuity among the 
buildings.  Landscape development has been limited.  The short growing season and harsh winters create 
a challenge for landscaping.  Lawns, trees, and some native plantings have been established throughout 
the base (Air Force 2007).  

3.14.2.2 Airspace 

Recreation 

The extensive area underlying JPARC airspace is largely undeveloped and supports diverse recreational 
opportunities in parks, forests, and open lands that are ideal for hunting, fishing, and/or solitude or 
wilderness experiences.  Hunting and fishing in Alaska is closely tied to subsistence and livelihoods, with 
special provisions under the Alaska Native Settlement Claims Act.  

Proportionately, most of the land is publicly owned (either state or federal) or is owned by Alaska Native 
Corporations, with only a very small portion held privately.  There are a number of small towns and 
villages throughout the area that occur along roads and highways, as well as in remote areas accessible 
only by waterways or small planes (Air Force 2013a).  Appendix D.4 provides further detail of special 
use areas under the northern JPARC airspace.  Designated land and special use areas include large public 
land such as state or national parks, trails, monuments, WSRs, conservation areas, forests, refuges, and 
reserves.  Some of these may have individual campgrounds, trail systems, and visitor centers (Air Force 
2013a).   

Several nationally designated WSR corridors partially underlie the airspace.  The Birch Creek WSR 
underlies Yukon 2 MOA.  Charley National WSR underlies Yukon 1, 2, 4, and 3A Low MOAs (Figure 
3.14-1).  The Fortymile WSR underlies a portion of Yukon 3A Low and Yukon 3B MOAs.  The Gulkana 
WSR underlies Fox 3 and Paxon MOAs, and Delta WSR underlies Delta 4/Buffalo and Paxon MOAs, as 
well as a small portion of Fox 3 MOA.  These WSR support varying levels of visitation and use for 
recreation, hunting, subsistence harvesting, and other diverse outdoor public uses (Air Force 2013a).  The 
Charley WSR is managed by the National Park Service and the Bureau of Land Management oversees 
Birch Creek, Fortymile, Delta, and Gulkana WSRs (see Appendix D.5, Figure D-2, which illustrates 
Alaska’s system of WSRs); the JPARC Final EIS, Appendix I.2 provides a lengthy description of federal 
and state special use areas underlying northern JPARC airspace.  

Several nationally designated WSR corridors partially underlie the airspace.  The Birch Creek WSR 
underlies Yukon 2 MOA.  Charley National WSR underlies Yukon 1, 2, 4, and 3A Low MOAs 
(Figure 3.14-1).  The Fortymile WSR underlies a portion of Yukon 3A Low and Yukon 3B MOAs.  The 
Gulkana WSR underlies Fox 3 and Paxon MOAs, and Delta WSR underlies Delta 4/Buffalo and Paxon 
MOAs, as well as a small portion of Fox 3 MOA.  These WSR support varying levels of visitation and 
use for recreation, hunting, subsistence harvesting, and other diverse outdoor public uses (Air Force 
2013a).  The Charley WSR is managed by the NPS and the BLM oversees Birch Creek, Fortymile, Delta, 
and Gulkana WSRs.  The JPARC Final EIS, Appendix I.2 provides a lengthy description of federal and 
state special use areas underlying northern JPARC airspace.  
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Figure 3.14-1.  National Wild and Scenic Rivers underneath Northern JPARC Airspace 
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As presented in Section 3.3.2.2, people recreating in Steese National Conservation Area experience Ldnmr 
of 47 dB and less than 45 dB in all the other special use areas (see Table 3.3-11).  From supersonic flight, 
the highest CDNL is 53 dBC for Steese National Conservation Area and Charley WSR (see Table  
3.3-14).  Booms per busiest month at special use areas range between 1 at Fortymile WSR to 28 at the 
Steese National Conservation Area and Charley WSR (see Table 3.3-14).  The busiest month occurs 
during the major flying exercises that take place between April and October.   

Visual 

The current management of visual resources under the airspace is guided by decisions made in the 
existing land use plans (Bureau of Land Management 1980) and river management plans (Bureau of Land 
Management 1983), and NPS general management plans including the Consolidated General 
Management Plan for Denali National Park and Preserve.  These resource and river management plans 
establish general Visual Resource Management (VRM) goals, which are to:  

1) Maintain scenic quality by adhering to visual resource management objectives while 
implementing a program of visual assessment of all surface-disturbing activities, such as, new 
access trails, mining activities, off highway vehicle use, support structures and developments, and 
recreational facilities;  

2) Manage National WSR corridors to maintain the natural landscape; and  
3) Manage viewsheds to maintain the natural landscape. 

The Bureau of Land Management has identified visual resources according to VRM classes for the 
Fortymile National WSR, Gulkana National WSR corridor, and Delta National Wild, Scenic, and 
Recreational River.  The NPS incorporates the VRM classes into plans as appropriate.  These VRM 
classes are based on conditions such as scenic quality, viewing distance zones, and viewer sensitivity 
levels.  The VRM class objectives and their descriptions are:  

VRM Class I: The objective of Class I is to preserve the existing character of the landscape.  This 
class provides for natural ecological changes; however, it does not preclude very limited management 
activities.  The level of change to the characteristic landscape should be very low and should not 
attract attention.  

VRM Class II: The objective of this class is to retain the existing character of the landscape.  The 
level of change to the landscape should be low.  Management activities may be seen, but should not 
attract the attention of the casual observer.  Any changes to the landscape must repeat the basic 
elements of form, line, color, and texture found in the predominant natural features of the 
characteristic landscape.  

VRM Class III: The Class III objective is to partially retain the existing character of the landscape.  
The level of change to the landscape should be moderate.  Management activities may attract the 
attention of the casual observer, but should not dominate the view of the casual observer.  Changes 
should repeat the basic elements found in the predominant natural features of the characteristic 
landscape  

VRM Class IV: The objective of Class IV is to provide for management activities that require major 
modifications to the existing character of the landscape.  The level of change to the landscape can be 
high.  The management activities may dominate the view and may be the major focus of viewer 
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attention.  However, every attempt should be made to minimize the impact of these activities through 
careful location, minimal disturbance, and repetition of the basic visual elements of form, line, color, 
and texture (Bureau of Land Management 2012). 

Areas identified as sensitive include known travel routes, especially state scenic byways, areas of human 
habitation, and areas of traditional use.  Several locations under northern JPARC airspace have potentially 
high visual sensitivity because area residents and visitors view the natural landscape as very important 
and have a high level of interest and sensitivity to changes to the natural landscape.  Management 
activities that could adversely affect visual resources in this remote setting include construction of 
recreational or other facilities, electrical transmission lines or pipelines, personal use harvest of timber for 
firewood or house logs, off highway vehicle trails, and wildland or prescribed fire.  The Bureau of Land 
Management has identified trending impacts to visual resources as recreational use and development and 
mineral exploration and development within their planning areas (Bureau of Land Management 2012).  
Aircraft overflight is not mentioned as an activity of concern. 

Delta National Wild, Scenic, and Recreational River Corridor and Gulkana National Wild River corridor 
were specified as Class I VRM viewsheds by the BLM, with the primary objective of retaining the 
existing character of the landscape.  Class I VRM objectives state “The level of change to the 
characteristic landscape should be low, and management activities may be seen, but should not attract the 
attention of the casual observer.  Any changes must repeat the basic elements of form, line, color and 
texture that are found in the predominant natural features of the characteristic landscape.”  While several 
sensitive river corridor areas are protected by restricted overflight areas, it should be noted that the 
Wilderness Act (16 USC § 410aaa-82), or other land management laws generally applicable to the 
National Park or Wilderness Preservation Systems designated by the Act, do not restrict or preclude 
military overflight including:  

a. low-level overflights of military aircraft over the area designated as wilderness under this section, 
including military overflights that can be seen or heard within any wilderness area;  

b. flight testing and evaluation; or  
c. the designation or creation of new units of SUA, or the establishment of military flight training 

routes over the wilderness area.  
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4.0 ENVIRONMENTAL CONSEQUENCES 

4.1 INTRODUCTION 

Chapter 4 presents the environmental consequences of the proposed beddown of two F-35A squadrons at 
Eielson Air Force Base (AFB).  It addresses impacts for each of the resources presented in Chapter 3.  To 
identify the potential environmental consequences, this section (Chapter 4) overlays the components of 
the alternatives (Section 2.2) onto the affected environment (Chapter 3).  Refer to Table 2.5-1 for a 
comprehensive matrix comparing the potential impacts of Proposed Action and the No-Action 
Alternatives as well as any necessary mitigation measures.  Cumulative effects of the F-35A beddown 
proposal with other past, present, and reasonably foreseeable future actions are presented in Chapter 5. 

The Air Force performed the impact analysis according to the nature of the proposed activity 
(construction, demolition, and/or aircraft operations) and the potential impact these activities would have 
upon the resource.  The year 2021 was chosen to evaluate aircraft operations at the airfield and in the 
airspace.  That year represents the peak when all 48 Primary Assigned Aircraft (PAA) and 6 Backup 
Aircraft Inventory would be operating at Eielson AFB and would be the most conservative (i.e., the 
greatest) number of aircraft operations that would occur at the base and in Joint Pacific Alaska Range 
Complex (JPARC) airspace.  Table 4.1-1 identifies the elements of the Proposed Action that would likely 
affect the resource category. 

Table 4.1-1.  Proposed Action Elements Impacting Resources 
Resource Category Construction Aircraft Operations  

Airfield and Airspace Operations and Management    
Acoustic Environment   
Air Quality   
Safety -  
Socioeconomics   
Land Management -  
Cultural Resources   
Environmental Justice and Protection of Children   
Natural Resources   
Earth Resources  - 
Water Resources  - 
Hazardous Materials, Hazardous Wastes, Toxic 
Substances, and Contaminated Sites   

Recreation and Visual Resources   

In the following sections, environmental consequences are evaluated as either a direct or an indirect 
impact.  The National Environmental Policy Act (NEPA) (40 Code of Federal Regulations [CFR]  
§ 1508.8) defines “direct impacts” as those specifically caused by the Proposed Action Alternative and 
that occur at the same time and place.  “Indirect impacts” are caused by the Proposed Action Alternative 
and are later in time or farther removed in distance but are reasonably foreseeable.  A determination is 
made for each potential impact as to whether it would be significant or not.  If the impact would be 
adverse, a determination is made as to whether it could be mitigated to less than adverse.  If not, the 
consequences of the adverse impacts are presented. 

The No-Action Alternative serves as a benchmark for decision makers to evaluate the environmental 
consequences of the Proposed Action Alternative.  As presented in Section 2.2.1, no action means that no 
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F-35A beddown would occur at Eielson AFB and no on-base construction or personnel increases would 
be implemented to support the beddown.  However, planned and programmed infrastructure 
improvements would occur and routine training and major flying exercises would continue.  Aging legacy 
aircraft such as the F-18 and EA-6B would be replaced.  The No-Action Alternative reflects the 
conditions that would be found at the base and in the northern JPARC airspace in calendar year 2021, in 
the absence of the F-35A. 

The following is an analysis of the Proposed Action Alternative where two F-35A squadrons would be 
based at Eielson AFB and operate in northern JPARC airspace.  Impacts of the Proposed Action 
Alternative are compared to the No-Action Alternative.  To support the Proposed Action, additional 
personnel and dependents would move to the base, facility and infrastructure construction would occur, 
and infrastructure upgrades and modifications would be undertaken (see Section 2.2.2).  Additional 
aircraft operations at the airfield and within JPARC airspace are anticipated as well.   

4.2 AIRFIELD AND AIRSPACE OPERATIONS AND MANAGEMENT  

The assessment of airfield and airspace use and management discusses how the No‐Action and Proposed 
Action Alternatives would affect air traffic within the airspace of Eielson AFB airfield (or its airfield 
environment) and northern JPARC airspace.  Since no modifications or additions are proposed for the 
JPARC airspace structure, the impact analysis focuses on changes in use that would result from the 
addition of annual airfield and airspace operations with the F-35A beddown.  Impacts on air traffic were 
assessed with respect to the potential for disrupting air traffic patterns and systems and changing existing 
levels of air traffic safety. 

Impacts would be considered adverse if the increased number of flight operations could not be 
accommodated within established operational procedures and flight patterns; if there were a requirement 
to modify airspace; or if air traffic might increase collision potential between military and 
non‐participating civilian operations.  In addition, the analysis evaluated the potential for conflicts with 
civil aviation and underlying landing areas. 

4.2.1 No-Action Alternative 

4.2.1.1 Base 

Under this alternative, airspace use in the Eielson AFB terminal airspace, and arrival and departure routes 
would remain similar to that described in Section 3.2.2.1.  The total number of operations (takeoffs and 
landings) at Eielson AFB would remain at 18,963 as presented in Table 2.2-4.  The No-Action Alternative 
would not change the configuration or management of Class D airspace around Eielson AFB.  No impacts 
would occur from the No-Action Alternative to use and management of airspace in the vicinity of Eielson 
AFB. 

4.2.1.2 Airspace  

Management and use of the northern JPARC restricted areas, Military Operations Areas (MOAs), and Air 
Traffic Control Assigned Airspace (ATCAAs) would continue as presented in Table 2.2-5 to support 
training and large forces exercises.  No changes to any of the JPARC airspace, save those already 
approved (i.e., the Paxon and Fox MOAs expansions, which are anticipated to be published by the Federal 
Aviation Administration [FAA] prior to calendar year 2021), are anticipated under the No-Action 
Alternative.  The No-Action Alternative would have no effect on the airspace and altitudes authorized for 
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supersonic flight within JPARC (see Table 2.2-5), and continued adherence to all flight restrictions, 
limitations, and seasonal adjustments codified in the 11th Air Force Alaska Airspace Handbook (2015); 
see also Section 3.2.2.2, Table 3.2-2, and Appendix D.1.  No impacts would occur because of the No-
Action Alternative to northern JPARC airspace use and management. 

4.2.2 Proposed Action Alternative 

4.2.2.1 Base 

The proposed F-35A beddown would not adversely affect the use and management of Class D airspace 
surrounding Eielson AFB.  The proposed F-35A annual airfield operations are projected to be 
approximately 26,106 once all F-35As arrive at the base.  By early 2021, this activity would raise total 
airfield operations by approximately 138 percent.  Even though the total operations would increase, it 
would not affect airfield or surrounding terminal airspace management and use within the local air traffic 
environment.   

Eielson AFB was surveyed for the F-35A beddown by Headquarters Air Force staff, and the runway and 
terminal airspace capacity were found to be adequate for two squadrons of F-35A aircraft and their 
additional annual airfield operations (Air Force 2014a).  No changes to the Eielson AFB terminal airspace 
or base arrival and departure procedures would be required to accommodate F-35A aircraft performance 
or operations.  These routes were established due to terrain and obstacle clearance, civil air traffic routes, 
available airspace, navigational aid coverage, noise abatement, and operational characteristics of aircraft 
based at Eielson AFB.  The increased operations would not exceed the capabilities of Eielson AFB 
Approach Control or its control tower for handling air traffic within the local airspace.  There would be 
no short- or long-term significant impacts to Eielson AFB airfield and airspace structure. 

4.2.2.2 Airspace 

Under the Proposed Action Alternative, F-35A activities would not alter the structure or management of 
JPARC restricted areas, MOAs, and overlying ATCAAs.  The addition of F-35A aircraft would increase 
total airspace operations by about 40 percent.  Table 4.2-1 presents the operational numbers projected 
under the No-Action Alternative in calendar year 2021 (CY21) and the proposed F-35A operations.  This 
increase would not tax the capability of northern JPARC airspace, requiring no changes to airspace 
dimensions or management other than scheduling use of particular airspace units.  The F-35A training 
activities would occur throughout the restricted areas (R-2202, -2205, and -2211) for air-to-ground 
training and the numerous MOAs and ATCAAs would continue to be used for air-to-air combat training 
and exercises. 

F-35A operations would not require any changes to the airspace approved for supersonic operations.  
Current forecasts estimate the F-35A would fly supersonic approximately 3.5 percent of the time during 
training, increasing overall JPARC supersonic activity by approximately 11 percent.  There would be no 
short- or long-term impacts to northern JPARC airspace structure. 

Table 4.2-1.  Annual Operations for Northern JPARC Airspace under the Proposed Action 
Alternative 

Airspace Unit No Action (CY21) Proposed (CY21) Total F-35A 
Birch MOA 4,672 433 5,105 
Buffalo MOA 4,672 433 5,105 
Delta 1 MOA1  2,908 690 3,598 
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Table 4.2-1.  Annual Operations for Northern JPARC Airspace under the Proposed Action 
Alternative 

Airspace Unit No Action (CY21) Proposed (CY21) Total F-35A 
Delta 2 MOA1 3,618 690 4,308 
Delta 3 MOA1 3,618 690 4,308 
Delta 4 MOA1 3,618 690 4,308 
Delta ATCAA 4,808 760 5,568 
Eielson MOA/ATCAA 7,034 3,387 10,421 
Fox 1 MOA/ATCAA 7,056 3,387 10,443 
Fox 2 MOA/ Fox 1 ATCAA 6,749 3,387 10,136 
Fox 3 MOA/ATCAA 6,507 3,387 9,894 
Paxon High MOA/ATCAA 6,507 3,387 9,894 
Paxon Low MOA1 3,618 920 4,538 
Yukon 1 MOA/ATCAA 5,568 2,540 8,108 
Yukon 2 MOA/ATCAA 5,172 2,540 8,108 
Yukon 3A Low/3 High MOAs/ATCAAs 3,759 2,540 6,299 
Yukon 3B MOA1 3,417 690 4,107 
Yukon 4 MOA/ATCAA 3,447 1,270 4,717 
Yukon 5 MOA/ATCAA1 3,417 690 4,107 
Viper B MOA/ATCAA 5,568 2,540 8,108 
R-2202 A/B/C/D 10,168 3,387 13,555 
R-2205 6,334 2,540 8,874 
R-2211 3,031 3,387 6,418 
Blair ATCAA 3,898 3,387 7,285 
Source:  Air Force 2015a. 
Note:  1Operations only during major flying exercises. 

The FAA is currently evaluating an airspace proposal that would alter Fox 3 MOA and add the Paxon 
MOA with an airspace floor of 500 feet Above Ground Level (AGL) (refer to Figure 2.2-4 and 
Table 4.2-1).  The FAA comment period closed at the end of May 2015 and a final decision on the 
proposal is expected within the following 12 to 18 months.  If approved, both MOAs would be used by 
the F-35A; if not approved, the F-35 would operate in the other northern JPARC airspace units. 

4.2.2.3 Civil and Commercial Aviation Airspace Use 

Information regarding the scheduled and real-time use of the airspace would be available through the 
Special Use Airspace Information Service (SUAIS), Eielson Range Control, Notice to Airmen, Air 
Traffic Control, and Flight Service Stations to increase pilot awareness of the daily military flight 
activities.  All civil and commercial pilots are encouraged to make maximum use of these resources to 
help increase flight safety and minimize flight risks for all concerned.  Visual Flight Rule (VFR) pilots are 
also encouraged to file flight plans to increase general awareness of their activities.  It is contingent upon 
all military, civil, and commercial pilots during airspace operations to exercise greater situational 
awareness using see and avoid practices.  Military pilots use both visual observation and onboard radar 
systems that “see” transponder-equipped aircraft well beyond visual range to take necessary actions to 
avoid any nonparticipating aircraft within this airspace.  Because aircraft without transponders cannot 
always be observed by onboard radar systems, FAA and other aviation safety concerns encourage VFR 
pilots to equip their aircraft with transponders. 
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While VFR aircraft can operate through an active MOA, informal indicators suggest that an increasing 
segment of this aviation community may elect to avoid active airspace.  This may create impacts if these 
pilots were to cancel or delay their flights, or otherwise fly increased travel distances around active 
airspace to avoid conflicts.  Taking such actions may particularly impact those business and other aviation 
interests having a timely need to provide subsistence or other support to areas affected by military 
activities in northern JPARC airspace. 

Such impacts resulting from a VFR pilot’s decision to avoid active airspace are difficult to quantify.  
However, several standing procedures and practices have been implemented in accordance with the 11th 
Air Force Alaska Airspace Handbook (11th Air Force 2015, pages 86 to 94) (see Table 3.2-2 and 
Appendix D.1 for general outline of procedures and practices prescribed for northern JPARC airspace).  
Mitigations and other initiatives to better accommodate VFR air traffic in this region are identified and 
include designated corridors, no-fly zones, and avoidance areas for the common VFR routes, airfields, 
and other flight sensitive locations used by VFR air traffic (see Appendix D.1).  Ongoing interaction 
between Eielson AFB, the Alaska Civil/Military Aviation Council, and state and federal agencies, as well 
as continued use of the SUAIS, ensures continued compatibility of military and commercial/civil aviation 
in the affected environment of Eielson AFB and JPARC airspace.  Less than significant impacts to civil 
and commercial aviation activities are anticipated to airspace management and use under the Proposed 
Action Alternative. 

4.3 ACOUSTIC ENVIRONMENT 

4.3.1 No-Action Alternative 

4.3.1.1 Base 

Under the No-Action Alternative, based aircraft operations would remain identical to baseline at 18,963 
annual operations.  Transient operations would remain identical to baseline except for the transition of 
older airframes, such as the AV-8B Harrier II, F/A-18, Hornet, EA-6B Prowler, to newer airframes such 
as the F-35B (the U.S. Marine Corps variant) and EA-18G Growler (the EA-6B replacement).  See Table 
3.3-3 for the operations used to analyze noise under the No-Action Alternative. 

As found under baseline conditions, 99 percent of the acreage exposed to Day-Night Average Sound 
Level (DNL) greater than or equal to 65 decibels (dB) occur on Department of Defense (DoD)-owned 
land.  However, 19 acres of off base land (18.3 acres to the north and 0.4 acres to the south), one 
household to the north, and based on census data and multiplier, an estimated three people (see Table  
3.3-4) would be exposed to noise levels between 65 and 70 dB DNL.  Departures of based F-16 aircraft 
and the arrival portion of based KC-135R pattern operations would continue to contribute the most DNL 
to the north of the base.  Transient heavy cargo (e.g., C-5) aircraft arrivals contribute the most DNL to the 
south of the base.  Figure 4.3-1 illustrates DNL contour bands and representative points of interest (POIs) 
immediately adjacent to the base; Figure 4.3-2 illustrates all POIs evaluated in this Environmental Impact 
Statement (EIS).  
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Figure 4.3-1.  DNL Contours for Annual Average Daily Aircraft Operations 

of Representative POIs for the No-Action Alternative On and Adjacent to Eielson AFB
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Figure 4.3-2.  DNL Contours for Annual Average Daily Aircraft Operations  

of Representative POIs for the No-Action Alternative On and Off Eielson AFB  
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Identical to baseline the F-16C, at approximately 2,000 feet AGL when crossing the northern boundary of 
Eielson AFB, would continue to exhibit the greatest Sound Exposure Level (SEL) and Maximum Sound 
Level (Lmax) values of the aircraft shown due to departures to the north.  Arriving from the south and 
descending through 1,000 feet AGL, the heavy cargo-type aircraft (represented by the C-5A) would 
continue to exhibit the greatest SEL and Lmax values of the aircraft shown in Figure 3.3-3. 

Population 

Table 4.3-1 presents aircraft DNLs for representative POIs potentially affected by noise generated at 
Eielson AFB under the No-Action Alternative (see Figure 4.3-2).  With the exception of the Eielson AFB 
Chapel and base dorms, no other POI, on or off base, is exposed to DNL greater than or equal to 65 dB.  
This difference is because the AV-8Bs and F-18C/Ds would be replaced by F-35Bs and the EA-6Bs with 
EA-18Gs.  There would be no impacts when compared to baseline conditions.  In two instances, at POI 
R02 and W03, there would be a DNL of 1-dB decrease in the noise level.  As the minimum change in the 
sound level that an average human ear can detect is about 3 dB, neither of the sound level changes would 
be noticeable.   

Table 4.3-1.  DNL for Representative Points of Interest On and Off Base for the  
No-Action Alternative 

Type ID  Point of Interest On 
Base? 

Baseline 
DNL 
(dB) 

No-
Action 
DNL 
(dB) 

Change 
from 

Baseline 

Park (includes 
recreation and 

wildlife) 

P01 Salcha River State Recreation 

No 

<45 <45 n/a 
P02 Harding Lake <45 <45 n/a 
P04 Tanana Valley State Forest <45 <45 n/a 
P05 Chena Lakes 46 46 0 

Residential 

R01 Tare Nike Missile Site 
No 

47 47 0 
R02 6615-6647 Richardson Highway 46 45 -1 
R03 Old Valdez Trail 48 48 0 
R06 Eielson AFB Housing Area Yes 62 62 0 

School/ 
Day Care 

S01 North Pole Elementary School/ 
Eagle Wings Assisted Living 

No 

<45 <45 n/a 

S02 North Pole Middle School <45 <45 n/a 

S03 Association of Village Council 
Presidents Head Start  <45 <45 n/a 

S04 Loving Learning Day Care 46 46 0 
S05 Salcha Elementary School <45 <45 n/a 

S06 Anderson Elementary School/ 
Child Development Center Yes 

59 59 0 

S07 Ben Eielson Junior/Senior High School 61 61 0 
S08 Crawford Elementary School 61 61 0 

Place of 
Worship/ 

Residential 

W01 Moose Creek Baptist Church 

No 

61 61 0 
W02 Pioneer Baptist Church 55 55 0 
W03 Church of Christ 59 58 -1 
W04 Lord of Life Lutheran Church <45 <45 n/a 
W05 North Pole Missionary Chapel <45 <45 n/a 
W06 Base Chapel/Base Dorms Yes 65 65 0 
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Speech Interference.  Table 4.3-2 presents the indoor speech interference condition under the No-Action.  
Across the POIs, data reveal that events would average about one per hour for windows closed.  With 
windows open, events would range from one to two per hour.  For the No-Action Alternative, there would 
be no changes in impacts when compared to baseline conditions.  

Table 4.3-2.  Indoor Speech Interference at Representative Points of Interest On and Off Base  
for the No-Action Alternative 

Type ID  Point of Interest On 
Base? 

No-Action Daily Indoor 
Daytime  

(7:00 a.m. to 10:00 p.m.)  

Events per Hour  

Change from 
Baseline 

Windows 
Closed 

Windows 
Open 

Windows 
Closed 

Windows 
Open 

Residential 

R01 Tare Nike Missile Site 
No 

- - 0 0 
R02 6615-6647 Richardson Highway - - 0 0 
R03 Old Valdez Trail - 1 0 0 
R06 Eielson AFB Housing Area Yes 1 1 0 0 

School/ 
Day Care 

S01 North Pole Elementary School/ 
Eagle Wings Assisted Living 

No 

- - 0 0 

S02 North Pole Middle School - - 0 0 

S03 Association of Village Council 
Presidents Head Start - - 0 0 

S04 Loving Learning Day Care - - 0 0 
S05 Salcha Elementary School - - 0 0 

S06 Anderson Elementary School/ 
Child Development Center Yes 

1 1 0 0 

S07 Ben Eielson Junior/Senior High School 1 1 0 0 
S08 Crawford Elementary School 1 1 0 0 

Place of 
Worship/ 

Residential 

W01 Moose Creek Baptist Church 

No 

1 1 0 0 
W02 Pioneer Baptist Church 1 1 0 0 
W03 Church of Christ 1 1 0 0 
W04 Lord of Life Lutheran Church - - 0 0 
W05 North Pole Missionary Chapel - - 0 0 
W06 Base Chapel/Base Dorms Yes 1 2 0 0 

Note: *With an indoor maximum sound level of at least 50 dB, assumes 17 dB and 27 dB of noise level reduction for windows open and closed, respectively. 
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Classroom Learning Interference.  Table 4.3-3 presents the potential for classroom learning interference 
for No-Action Alternative conditions for schools on and off base.  With windows open or closed, none of 
the schools would be exposed to noise that exceeds 62 dB Equivalent Noise Level (Leq(8)).  For the No-
Action Alternative, there would be no changes in impacts when compared to baseline conditions except a 
1-dB decrease at Salcha Elementary School.  Again, the minimum change in the sound level that an 
average human ear can detect is about 3 dB, therefore this reduction in sound level would not be 
noticeable.   

Table 4.3-3.  Classroom Learning Interference for Schools on and near Eielson AFB  
for the No-Action Alternative 

Description No Action Change from Baseline 

Outdoor 
Leq(8h) 
(dB) 

Indoor 

Outdoor 
Leq(8h) 
(dB) 

Indoor 

ID Point of Interest On 
Base? 

Windows  
Open 

Windows 
Closed 

Windows  
Open 

Windows 
Closed 

Leq(8h) 
(dB) 

Events 
per 

Hour1 

Leq(8h) 
(dB) 

Events 
per 

Hour1 

Leq(8h) 
(dB) 

Events 
per 

Hour1 

Leq(8h
) (dB) 

Event
s per 
Hour1 

S01 

North Pole 
Elementary 
School/Eagle Wings 
Assisted Living 

No 

36 19 - 9 - 0 0 0 0 0 

S02 North Pole Middle 
School 38 21 - 11 - 0 0 0 0 0 

S03 

Association of 
Village Council 
Presidents Head 
Start 

42 25 - 15 - 0 0 0 0 0 

S04 Loving Learning 
Day Care 49 32 - 22 - 0 0 0 0 0 

S05 Salcha Elementary 
School 36 19 - 9 - -1 -1 0 -1 0 

S06 

Anderson 
Elementary 
School/Child 
Development 
Center Yes 

63 46 1 36 1 0 0 0 0 0 

S07 Ben Eielson Jr./Sr. 
High School 65 48 1 38 1 0 0 0 0 0 

S08 Crawford 
Elementary School 65 48 1 38 1 0 0 0 0 0 

Number of sites exceed 1 intrusive 
event per hour     0  0   0 

Minimum Number intrusive events 
per hour if exceeding 1     0  0   0 

Maximum Number intrusive events 
per hour if exceeding 1     0  0   0 

Notes: *Number of annual average daily events per hour during 8-hour school day (8:00 a.m. – 4:00 p.m.), at or above an indoor maximum (single event) sound level (Lmax) 
of 50 dB; noise level reductions of 17 dB and 27 dB for windows open and closed, respectively. 
**Does not account for differences between weekday and weekend activity. 



August 2015  F-35A Pacific Operational Beddown Draft EIS 

4.0 Environmental Consequences 4-11 

Sleep Disturbance.  Table 4.3-4 lists the probabilities of indoor awakening from average daily nighttime 
(10:00 p.m. to 7:00 a.m.) events for residential POI locations under the No-Action Alternative.  With 
windows open, there would be a 1 to 3 percent probability of awakening, with windows closed there 
would be a less than 1 to 1.4-percent probability of awakening.  For the No-Action Alternative, there 
would be no changes in impacts when compared to baseline conditions. 

Table 4.3-4.  Indoor Sleep Disturbance Residential Points of Interest on or near Eielson AFB for the 
No-Action Alternative 

Representative Residential Receptor 
Average Nightly (10:00 p.m. – 7:00 a.m.)  

Probability of Awakening (%)* 
No Action Change from Baseline 

ID Point of Interest Windows 
Open 

Windows 
Closed 

Windows 
Open 

Windows 
Closed 

R01 Tare Nike Missile Site 1.1 0.1 0 0 
R02 6615-6647 Richardson Highway 1.9 0.1 0 0 
R03 Old Valdez Trail 1.4 0.4 0 0 
R06 Eielson AFB Housing Area 2.9 1.3 0 0 

Note: *Assumes 17 dB and 27 dB of noise level reductions for windows open and closed, respectively. 

Potential for Hearing Loss.  Under the No-Action Alternative, potential for hearing loss would be 
negligible because there would be no residential areas on or adjacent to Eielson AFB exposed to DNL 
greater than or equal to 80 dB (see Figure 4.3-1).  For the No-Action Alternative, there would be no 
changes in impacts when compared to baseline conditions. 

Workplace Noise.  Current Air Force occupational noise exposure prevention procedures such as hearing 
protection and monitoring are currently used and comply with all applicable Occupational Health and 
Safety Act and Air Force occupational noise exposure regulations.  For the No-Action Alternative, there 
would be no changes in impacts when compared to baseline conditions. 

Other Noise Sources.  Other generators of noise, such as general vehicle traffic, and other maintenance 
and landscaping activities, are a common occurrence at Eielson AFB.  While these sources may 
contribute to the overall noise environment, the noise they generate does not present any impacts to POIs 
on base nor are they perceptible to off-base POIs. 

Construction Noise.  Construction (see Table 2.2-9) would occur under the No-Action Alternative; 
however, it would be at discreet locations within the developed area of the base.  The distance from any 
neighboring residential areas is too far for construction noise to travel off base.  For the No-Action 
Alternative, there would be no impacts when compared to baseline conditions. 

Non-Auditory Effects.  As summarized in Appendix E, the current state of scientific knowledge cannot yet 
support inference of a causal or consistent relationship between aircraft noise exposure and non-auditory 
health consequences for exposed residents.  Although some recent studies offer indications, it is not yet 
possible to establish a quantitative cause and effect based on the currently available scientific evidence.  
For the No-Action Alternative, there would be no impacts when compared to baseline conditions. 

Land Use Compatibility 

Activities most sensitive to noise typically include residential and commercial areas, public services, and 
areas associated with cultural and recreational uses.  As listed in Table 3.3-9 and depicted in Figure 3.3-5, 
the majority of the area impacted by DNL greater than 65 dB is contained on base; however, nearly 19 
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acres are exposed to noise levels of DNL between 65 and 70 dB.  For the No-Action Alternative, there 
would be no impacts when compared to baseline conditions.  

Domesticated Animals and Wildlife 

No impacts to domestic and wildlife species on Eielson AFB would take place under this alternative.  
Noise levels would remain the same as currently experienced.  Aircraft have been flying in this airspace 
for many decades and domesticated animals and wildlife species have likely adapted and become 
habituated to noise generated by aircraft. 

4.3.1.2 Airspace  

Population  

Subsonic Flight.  The Onset-Rate Adjusted Day-Night Average Sound Level (Ldnmr) and NA (number of 
events above) values under the No-Action Alternative are shown in Table 4.3-5 for the modeled areas 
within northern JPARC airspace (see Figure 3.3-2 for modeled airspace).  The flight areas where 
operations frequency would not change or where operations would occur only on an incidental basis are 
not listed.  Where Ldnmr would be less than 45 dB, the noise levels are stated as “<45”.  Under the No-
Action Alternative, 1 percent of aircraft operations would be during environmental nighttime hours (10:00 
p.m. to 7:00 a.m.), so there would an increase of the overall noise levels.  Paxon, R-2205, R-2211, and 
Blair ATCAA would increase by 1 dB; however, noise levels would remain unchanged in all other 
northern JPARC airspace units. 

Table 4.3-5.  Uniform Distributed Ldnmr and Number of Events At or Above Selected Thresholds in 
Northern JPARC Airspace for the No-Action Alternative 

JPARC 
Airspace Unit 

Baseline 

No-Action Alternative 

Ldnmr (dB)1 
NA65Lmax

2 

(busiest month 
events) 

NA35Lmax
2 

(busiest month 
events) 

Ldnmr 
(dB)1 

NA65Lmax 
(busiest 
month 
events) 

NA35 Lmax 
(busiest 
month 
events) N

o 
A

ct
io

n Change 
from 

Baseline 
(dB) N

o 
A

ct
io

n Change 
from 

Baseline 
(events) N

o 
A

ct
io

n Increase 
from 

Baseline 
(events) 

Fight Zone <45  <1  3  <45 0  <1  0 3  0 
Tanker 1 <45  <1  1  <45 0  <1  0 1  0 
Tanker 2 <45  <1  1  <45 0  <1  0 1  0 
Blair <45  <1  60  <45 1  <1  0 60  0 
Delta 1 56  <1  2  56 0  <1  0 2  0 
Viper 52 6  73  52 0 6  0 73  0 
Yukon 2 49  <1   <1  49 0  <1  0  <1  0 
Yukon 3B <45  <1   <1  <45 0  <1  0  <1  0 
Yukon 4 46  <1   <1  46 0  <1  0  <1  0 
Yukon 5 <45  <1   <1  <45 0  <1  0  <1  0 
Yukon Large 50  <1   <1  50 0  <1  0  <1  0 
Fox 3 <45  <1   <1  <45 0  <1  0  <1  0 
Paxon 50  <1  1  51 1  <1  0 1  0 
R-2202 60  <1  4  60 0  <1  0 4  0 
R-2205 65 1  9  66 1 1  0 9  0 
R-2211 60 1  5  61 1 1  0 5  0 
Note: 1Uniform distributed sound level.  2Number of events above an Lmax of 65 dB and 35 dB. 
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The Ldnmr values are shown for the POIs in Table 4.3-6.  Even with the increase in environmental 
nighttime operations, POIs would have Ldnmr identical to baseline conditions.  No significant impacts are 
anticipated under the No-Action Alternative. 

Table 4.3-6.  Ldnmr for Representative Points of Interest  
under Northern JPARC Airspace for the No-Action Alternative 

Point of Interest Baseline  No Action Change from 
Baseline Type ID Description Ldnmr (dB) Ldnmr (dB) 

Multi-Use 

M01 Denali Highway where it crosses Susitna 
River <45 <45 0 

M02 Healy Lake Airport 58 58 0 
M03 Pogo Mine Airstrip <45 <45 0 
M04 Joseph Creek <45 <45 0 

Park 
(includes 
recreation 

and 
wildlife) 

P06 Yukon-Charley Rivers National Preserve <45 <45 0 
P07 Yukon Flats National Wildlife Refuge <45 <45 0 
P08 Lake George (southeast of Delta Junction) 53 53 0 

P09 Steese National Conservation Area/ 
Birch Creek Wild and Scenic River (WSR) 49 49 0 

P10 Charley WSR <45 <45 0 
P11 Fortymile WSR <45 <45 0 

Residential 
R04 Delta Junction 53 53 0 
R05 Chicken <45 <45 0 
R07 Town of Circle 49 49 0 

Maximum single-event noise levels associated with direct overflight of aircraft, which use the training 
airspace frequently, were listed in Table 3.3-10.  No significant changes are anticipated in the types of 
aircraft using the airspace.  Under the No-Action Alternative, the F-15 aircraft would continue to have the 
highest Lmax (73 dB), with the F-16 and EA-18G aircraft ranked second with an Lmax of 65 dB. 

Supersonic Flight.  Table 3.3-13 presented sonic boom overpressures for the F-22, F-16C, and F-15E 
aircraft in level flight at various altitudes, and this would not change under the No-Action Alternative.  As 
found under baseline conditions, the majority of supersonic flight in northern JPARC airspace would 
continue to be conducted by F-22 aircraft based at Joint Base Elmendorf-Richardson, F-16s based at 
Eielson AFB, and transient F-15 and F-16 aircraft.   

As presented in Figure 4.3-3, C-Weighted DNL (CDNL) in modeled JPARC airspace would range 
between 48 and 51 during the six weeks of major flying exercises.  Booms during these 6 weeks of 
exercises would range from a low of 13 per month in the Delta MOAs/ATCAAs to a high of 83 booms in 
the Fox 3 MOA/ATCAA (Figure 4.3-4).  The No-Action Alternative would introduce imperceptible 
differences when compared to baseline conditions.  

Land Use Compatibility 

Subsonic and Supersonic Flight.  Under the No-Action Alternative conditions would be identical to 
baseline; POIs would continue to experience Ldnmr less than 50 dB (see Table 3.3-11).  The same as found 
under baseline, none of the POIs would have CDNL greater than 62 dB and none of the POIs would have 
more than 36 sonic booms per busiest month (see Table 3.3-14).  No significant change in impacts is 
anticipated to land uses underlying northern JPARC airspace due to aircraft operations. 
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Figure 4.3-3.  CDNL Contours for Supersonic Operations in the Busiest Month 

for the No-Action Alternative 
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Figure 4.3-4.  Estimated Number of Sonic Booms for the Busiest Month for  

the No-Action Alternative  
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Domesticated Animals and Wildlife 

No changes from the current impacts to domestic and wildlife species under the northern JPARC 
airspaces would take place under this alternative.  Noise levels would remain the same as currently 
experienced.  Aircraft have been flying in this airspace for many decades, domesticated animals and 
wildlife species have likely become adapted and habituated to noise generated by aircraft. 

4.3.2 Proposed Action Alternative 

4.3.2.1 Base 

The Proposed Action Alternative would involve the beddown of 48 Primary and 6 Backup F-35A aircraft 
at Eielson AFB.  Proposed F-35A flight operations would total 26,106 annually (see Table 2.2-10).  
Approximately two-thirds of these proposed operations would consist of departures and arrivals; the 
remaining one-third would involve pattern work (e.g., touch-and-goes) in the airfield environment.  Other 
based and transient aircraft operations would remain identical to those shown in Table 3.3-3 (or 1,534 
total transient operations).  Transient aircraft types would be identical to those under the No-Action 
Alternative.  Proposed Action Alternative total annual flight operations would be 45,069, a 138-percent 
increase from the No-Action Alternative.  See Appendix E for further details about the modeled 
operations. 

Figure 4.3-5 shows the DNL contours from 65 to 85 dB, in 5-dB increments, for the Proposed Action 
Alternative at and around Eielson AFB and compares the 65 dB and 75 dB DNL contours to the No-
Action Alternative (POI identification is in Table 4.3-9).  The 65 dB DNL contour would extend past the 
northern base boundary, into the town of Moose Creek by nearly 1 mile and to the west by approximately 
1,900 feet.  The 70 dB DNL contour would not extend beyond the base boundary except for the western 
boundary by approximately 800 feet.  Because of their numbers of operations, the period of day in which 
they occur and their single-event sound level, departures of proposed based F-35A and F-16 aircraft from 
Runway 32 would contribute the most to the DNL north of the base.  Arrivals of proposed F-35A and 
transient heavy cargo (e.g., C-5) aircraft to Runway 14 would contribute the most DNL south of the base.  
Figure 4.3-5 illustrates POI in the region of Eielson AFB and the Proposed Action Alternative gradient 
and contour bands.  The DNL contours under the Proposed Action Alternative would increase noticeably 
when compared to the No-Action Alternative.   

Table 4.3-7 presents the noise exposure in terms of estimated on- and off-base acreage, population, 
housing units, and on- and off-base representative receptors within each 5-dB DNL contour band.  Figure 
4.3-6 illustrates the contour bands for the No-Action and Proposed Action Alternatives.  When compared 
to the No-Action Alternative, off base, there would be 865 more acres, 178 more people, and 73 more 
households exposed to DNL between 65 and 70 dB to the north and west of base boundaries.  Ten 
additional acres would be exposed to DNL between 70 and 75 dB to the west of base boundaries, 
however, no people or households are found in this area.  On base, about 860 military personnel would be 
exposed to DNL between 70 and 75 dB in the dormitories (see POI W06).  There would be 1,382 military 
personnel and their dependents, residing in 512 on-base residences, newly exposed to DNL between 65 
and 70 dB in the housing area (see POI R06).  This on-base population would be exposed to noise levels 
the Air Force has identified as incompatible.   
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Figure 4.3-5.  DNL Contours for Annual Average Daily Aircraft Operations  
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Figure 4.3-6.  DNL Contours for the Proposed Action Alternative  

Compared to the No-Action Alternative 
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Table 4.3-7.  On- and Off-Base Noise Exposure for the Proposed Action Alternative 
Band of DNL 

(dB) 

Proposed Action Change from No Action 

Acreage Estimated 
Population Households Acreage Estimated 

Population Households 

On Base 
65 – 70 2,831 2,2421 512 1,035 1,5821 512 
70 – 75 1,761 - - 1,016 - - 
75 – 80 772 - - 403 - - 
80 – 85 370 - - 110 - - 

85+ 440 - - 243 - - 
Total 6,174 2,242 512 2,807 1,582 512 

Off Base 
65 – 70 884 181 74 865 178 73 
70 – 75 10 - - 10 - - 
75 – 80 - - -  - - 
80 – 85 - - -  - - 

85+ - - -  - - 
Total 894 181 74 875 178 73 

Note:  1Represents 200 more military personnel resident in the new dormitory and 1,382 newly exposed household members. 

As outlined in Table 3.3-2, although local conditions regarding the need for housing may require 
residential use in these areas, residential use is discouraged in DNL 65 to 69 dB contour bands and 
strongly discouraged in DNL 70 to 74 dB contour bands.  Existing residential development is considered 
as pre-existing, non-conforming land uses.  Where the community determines that these residential land 
uses must be allowed in these noise level areas, measures to achieve outdoor to indoor noise level 
reductions of at least 25 dB in DNL 65 to 69, and 30 dB in DNL 70 to74 should be incorporated into 
building codes (see Notes 1a and 1b, Table 3.3-2).  Normal permanent construction can be expected to 
provide a noise level reduction of 20 dB, thus the reduction requirements are often stated as 5, 10, or 15 
dB over standard construction and normally assume mechanical ventilation, upgraded sound transmission 
class ratings in windows and doors, and closed windows year round. 

Figure 4.3-7 shows the altitude profiles of select aircraft 
departing Runway 32 to the north.  Figure 4.3-8 presents 
SEL and Lmax values for typical based and visiting aircraft 
under the Proposed Action Alternative.  These figures are 
identical to Figures 3.3-2 and 3.3-3, except the F-35A is 
added.  Identical to baseline and the No-Action 
Alternative, the F-16C would be at an altitude of about 
2,000 feet AGL when crossing the northern boundary of 
Eielson AFB and would continue to exhibit the greatest 
SEL and Lmax values of the aircraft shown departing to the 
north.  The F-35A was modeled to climb steeper than the 
F-16, similar to the F-22 profile.  Arriving from the south 
and descending through 1,000 feet AGL, the heavy cargo-
type aircraft (represented by the C-5A) would continue to 
exhibit the greatest SEL and Lmax values of the aircraft 
shown; the F-35A would have the second greatest SEL 
and Lmax values arriving from the south. 

Figure 4.3-7.  Altitude Profiles for Representative 
Departures from Runway 32 for 

Proposed Action Alternative Aircraft 
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Figure 4.3-8.  F-35A Lmax and SEL under the Proposed Action Alternative 
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Population 

Table 4.3-8 shows proposed DNL for representative POIs.  Under the Proposed Action Alternative, five 
locations would experience DNL greater than or equal to 65 dB, compared to one under the No-Action 
Alternative.  One of these four locations would be off base, the Moose Creek Baptist Church, which 
would experience an increase in DNL of about 5 dB.  On base, DNL at two schools would increase by 
about 5 dB DNL to a projected DNL of 66 dB and the residential housing area would experience an 
approximate 7 dB DNL increase.  The base chapel and dorms would be exposed to a DNL of 71 dB 
reflecting an increase of 6 dB DNL. 

Table 4.3-8.  DNL for Representative Points of Interest for the Proposed Action Alternative 
Description DNL (dB) 

Type ID Points of Interest On 
Base? Proposed Increase from No 

Action 

Park (includes 
recreation and 

wildlife) 

P01 Salcha River State Recreation 

No 

<45 n/a 
P02 Harding Lake <45 n/a 
P04 Tanana Valley State Forest <45 n/a 
P05 Chena Lakes 47 1 

Residential 

R01 Tare Nike Missile Site 49 2 
R02 6615-6647 Richardson Highway 52 7 
R03 Old Valdez Trail 53 5 
R06 Eielson AFB Housing Yes 68 6 

School/ 
Day Care 

S01 North Pole Elementary School/ 
Eagle Wings Assisted Living 

No 

<45 n/a 

S02 North Pole Middle School <45 n/a 

S03 Association of Village Council 
Presidents Head Start  <45 n/a 

S04 Loving Learning Day Care 48 2 
S05 Salcha Elementary School <45 n/a 

S06 Anderson Elementary School/ 
Child Development Center 

Yes 

64 5 

S07 Ben Eielson Junior/ 
Senior High School 66 5 

S08 Crawford Elementary School 66 5 

Place of Worship/ 
Residential 

W01 Moose Creek Baptist Church 

No 

66 5 
W02 Pioneer Baptist Church 60 5 
W03 Church of Christ 64 6 
W04 Lord of Life Lutheran Church <45 n/a 
W05 North Pole Missionary Chapel <45 n/a 
W06 Base Chapel/Base Dorms Yes 71 6 
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Speech Interference 

In terms of speech interference, Table 4.3-9 presents the average daily indoor daytime (7:00 a.m. to 10:00 
p.m.) events per hour for the representative POIs that generally would experience indoor maximum sound 
levels of at least 50 dB with windows closed and open.  Under the Proposed Action Alternative, off-base 
POIs would experience a range of one to three more events per hour when compared to the No-Action 
Alternative. 

Table 4.3-9.  Indoor Speech Interference Locations for the Proposed Action Alternative 

Type ID Point of Interest On 
Base? 

Average Daily Indoor Daytime  
(7:00 a.m. – 10:00 p.m.) Events per Hour* 

Proposed Action Change from No 
Action 

Windows 
Closed 

Windows 
Open 

Windows 
Closed 

Windows 
Open 

Residential 

R01 Tare Nike Missile Site 
No 

- 2 0 +2 
R02 6615-6647 Richardson Highway - 2 0 +2 
R03 Old Valdez Trail - 4 0 +3 
R06 Eielson AFB Housing Yes - 4 -1 +3 

School 

S01 North Pole Elementary School/Eagle 
Wings Assisted Living 

No 

- - 0 0 

S02 North Pole Middle School - - 0 0 

S03 Association of Village Council 
Presidents Head Start - - 0 0 

S04 Loving Learning Day Care 3 1 +3 +1 
S05 Salcha Elementary - - 0 0 

S06 Anderson Elementary School/Child 
Development Center 

Yes 

- 4 -1 +3 

S07 Ben Eielson Junior/Senior High 
School - 4 -1 +3 

S08 Crawford Elementary School - 4 -1 +3 

Place of 
Worship/ 

Residential 

W01 Moose Creek Baptist Church 

No 

- 3 -1 +2 
W02 Pioneer Baptist Church 3 2 +2 +1 
W03 Church of Christ 3 3 +2 +2 
W04 Lord of Life Lutheran Church 3 - +3 0 
W05 North Pole Missionary Chapel 2 - +2 0 
W06 Base Chapel/Base Dorms Yes 2 4 +1 +2 

Note: *With an indoor maximum sound level of at least 50 dB; assumes 17 dB and 27 dB of noise level reductions for windows open and closed, 
respectively. 
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Classroom Learning Interference 

Table 4.3-10 presents the potential classroom learning interference under the Proposed Action 
Alternative.  None of the off-base schools would be exposed to outdoor Leq(8h) greater than of 62 dB.  The 
three on-base schools would be exposed to outdoor Leq(8h) greater than 62 dB and would likely have three 
disruptions per hour with windows closed, and four disruptions per hour with windows open. 

Table 4.3-10.  Classroom Learning Interference for Schools on and near Eielson AFB  
for the Proposed Action Alternative 

Description Proposed Change from No Action 

Outdoor 
Leq(8h) 
(dB) 

Indoor 
Outdoor 

Leq(8h) 
(dB) 

Indoor 

ID Point of Interest On 
Base? 

Windows  
Open 

Windows 
Closed 

Windows  
Open 

Windows 
Closed 

Leq(8h) 
(dB) 

Events 
per 

Hour1 

Leq(8h) 
(dB) 

Events 
per 

Hour1 

Leq(8h) 
(dB) 

Events 
per 

Hour1 

Leq(8h) 
(dB) 

Events 
per 

Hour1 

S01 

North Pole 
Elementary 
School/Eagle Wings 
Assisted Living 

No 

40 23 - 13 - +4 +4 0 +4 0 

S02 North Pole Middle 
School 41 24 - 14 - +3 +3 0 +3 0 

S03 

Association of 
Village Council 
Presidents Head 
Start 

45 28 - 18 - +3 +3 0 +3 0 

S04 Loving Learning 
Day Care 51 34 1 24 - +2 +2 +1 +2 0 

S05 Salcha Elementary 
School 39 22 - 12 - +3 +3 0 +3 0 

S06 

Anderson 
Elementary 
School/Child 
Development 
Center Yes 

68 51 4 41 3 +5 +5 +3 +5 +2 

S07 Ben Eielson Jr./Sr. 
High School 70 53 4 43 3 +5 +5 +3 +5 +2 

S08 Crawford 
Elementary School 70 53 4 43 3 +5 +5 +3 +5 +2 

Number of sites exceed 1 intrusive 
event per hour   3  3   3  3 

Minimum Number intrusive events 
per hour if exceeding 1   -  -   0  0 

Maximum Number intrusive events 
per hour if exceeding 1   4  3   4  3 

Notes: *Number of annual average daily events per hour during 8-hour school day (8:00 a.m. – 4:00 p.m.), at or above an indoor maximum (single event) sound level (Lmax) 
of 50 dB; noise level reductions of 17 dB and 27 dB for windows open and closed, respectively. 
**Does not account for differences between weekday and weekend activity. 

Relative to the No-Action Alternative, the number of classroom learning interference events with 
windows closed, would increase by up to two events per hour for Anderson and Crawford Elementary 
Schools and Ben Eielson Junior/Senior High School—tripling the events per hour.  Off base, the Loving 
Learning Day Care Center would experience a one-event per hour increase with windows open, while 
there was none under the No-Action Alternative.  The remaining schools would experience no change 
when compared to the No-Action Alternative. 
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Sleep Disturbance 

Table 4.3-11 lists the probabilities of indoor awakening events for representative residential POIs during 
environmental nighttime hours (10:00 p.m. to 7:00 a.m.), with windows closed and open.  Under the 
Proposed Action Alternative, there would be approximately 1,800 nighttime disturbance events at 
residential areas.  This represents a 23-percent increase relative to the No-Action Alternative.  The 
percentage probability of awakening would be less than 6 percent with windows opened and no more than 
3 percent with windows closed.  The percentage probability of awakening with windows open or closed 
would increase by no more than 2.4 percent under the Proposed Action Alternative relative to the No-
Action Alternative. 

Table 4.3-11.  Indoor Sleep Disturbance Residential Points of Interest on or near 
Eielson AFB for the Proposed Action Alternative 

Representative Residential Receptor Average Nightly (10:00 p.m. – 7:00 a.m.) 
Probability of Awakening (%)* 

ID Point of Interest 
Proposed Increase from No Action 

Windows 
Open 

Windows 
Closed 

Windows 
Open 

Windows 
Closed 

R01 Tare Nike Missile Site 1.8 0.5 +0.7 +0.4 
R02 6615-6647 Richardson Highway 3.4 0.7 +1.5 +0.6 
R03 Old Valdez Trail 2.8 0.9 +1.4 +0.5 
R06 Eielson AFB Housing 5.3 2.6 +2.4 +1.3 

Note: *Assumes 17 dB and 27 dB of noise level reductions for windows open and closed, respectively. 

Potential for Hearing Loss.  Under the Proposed Action Alternative, no residential areas on or adjacent to 
Eielson AFB would be exposed to DNL greater than or equal to 80 dB.  Therefore, a potential for hearing 
loss is not anticipated.  This conclusion is justified because no one would be exposed on a daily basis, 
over a lifetime of 40 years, lasting 8 hours per day for 5 days per week, by DNL greater than or equal to 
80 dB. 

Workplace Noise.  Air Force occupational noise exposure prevention procedures, such as hearing 
protection and monitoring would continue to be applied under the Proposed Action Alternative.  These 
procedures would comply with all applicable Occupational Safety and Health Administration (OSHA) 
and Air Force occupational noise exposure regulations and assure less than significant impacts under the 
Proposed Action Alternative. 

Construction Noise.  Noise is an unavoidable, short-term byproduct of construction activities.  The major 
noise events for this construction would take place on the base with only a negligible increase in traffic 
noise caused by vehicles entering and exiting the base for construction deliveries and work force arrivals 
and departures.  On base, steps would be taken to minimize the impacts.  These include making sure all 
equipment is in good operating condition with an emphasis on maintenance of mufflers, bearings, and 
moving machinery parts.  Stationary equipment with a potential to emit noise would be placed away from 
sensitive noise receivers.  Stockpiles and haul roads would be planned so that the vehicle paths are away 
from sensitive noise receivers.  Whenever possible, noise events would be scheduled to avoid noise 
sensitive times.  Construction workers would comply with OSHA exposure regulations to ensure no 
adverse effects from noise exposure. 

Non-Auditory Effects.  As summarized in Appendix E, the current state of scientific knowledge cannot yet 
support inference of a causal or consistent relationship between aircraft noise exposure and non-auditory 
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health consequences for exposed residents.  Although some recent studies offer indications, it is not yet 
possible to establish a quantitative cause and effect based on the currently available scientific evidence.  

Land Use Compatibility 

Off base, 73 more households would be exposed to DNL between 65 and 70 dB outside of base 
boundaries.  All the households exposed to DNL between 65 and 70 dB are in Moose Creek, to the north.  
To the west, 894 acres, but no households, would be exposed to DNL between 65 and 75 dB.  The 
Fairbanks North Star Borough (FNSB) identifies these lands as general use (see Figure 3.3-5).  As listed 
in Table 4.3-12, the majority of the area impacted by DNL greater than 65 dB is on base; the largest 
increase in areas exposed is in the 65 to 70 dB DNL contour band.   

Table 4.3-12.  Change in On-Base Acreage by Land Use Category and DNL Band  
for the Proposed Action Alternative 

 
65-70 dB DNL 70-75 dB DNL 75-80 dB DNL 

No Action Proposed Change No Action Proposed Change No Action Proposed Change 
Administrative 167.7 24.9 -142.8 56.6 129.4 72.8 0.0 98.7 98.7 
Airfield 300.3 183.6 -116.7 406.7 213.7 -193 259.9 413.1 153.2 
Commercial 25.3 10.8 -14.5 0.0 41.3 41.3 0.0 0.0 0.0 
Industrial 185.9 186.6 0.7 19.8 185.8 166.0 0.0 16.8 16.8 
Open/Agriculture 796.7 1,829.9 1,033.2 201.5 762.3 560.8 92.6 184.6 92.0 
Other 11.2 121.6 110.4 20.5 19.9 -0.6 13.3 14.4 1.1 
Recreational 255.4 309.5 54.1 23.5 340.2 316.7 0.0 30.0 30.0 
Residential 11.8 96.2 84.4 0.0 20.0 20 0.0 0.0 0.0 
School 0.0 33.1 33.1 0.0 0.0 0.0 0.0 0.0 0.0 
Transportation 42.1 34.4 -7.7 16.7 48.6 31.9 3.1 13.9 10.8 
Total  1,796.3 2,830.6 1,034.3 745.3 1,761.2 1,015.9 368.8 771.5 402.6 

Type 80-85 dB DNL DNL >85 dB  
 
 
 
 
 
 
 
 
 
 
 
 

No Action Proposed Change No Action Proposed Change 
Administrative 0.0 0.2 0.2 0.0 0.0 0.0 
Airfield 233.0 260.9 27.9 196.2 421.2 223.3 
Commercial 0.0 0.0 0.0 0.0 0.0 0.0 
Industrial 0.0 0.0 0.0 0.0 0.0 0.0 
Open/Agriculture 7.5 85.9 78.4 0.1 3.7 3.6 
Other 12.4 19.4 7.0 0.0 8.3 8.3 
Recreational 0.0 0.0 0.0 0.0 0.0 0.0 
Residential 0.0 0.0 0.0 0.0 0.0 0.0 
School 0.0 0.0 0.0 0.0 0.0 0.0 
Transportation 6.7 3.2 -3.5 0.3 6.8 6.5 
Total  259.6 369.6 110.0 196.6 439.9 243.3 

Domesticated Animals and Wildlife 

Construction.  Noise generated during construction would be confined to the base and would not affect 
domesticated animals.  Wildlife species inhabiting areas surrounding new building construction and 
existing structure alteration projects could be subject to increases in noise level and human activity. Any 
such increases would be temporary and therefore, less than significant impacts to wildlife are anticipated 
in the area.  

Aircraft Noise.  Wildlife could be startled and temporarily displaced in the presence of increased noise 
and activity around the flight line, as aircraft operations will more than double once the F-35As arrive.  
However, these responses are expected to be temporary and wildlife would be expected to use adjacent 
habitat in such instances.  Aircraft have been flying at this installation for many decades and wildlife 
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species would likely adapt to the increased noise levels generated by F-35A operations.  No significant 
impacts are anticipated for domesticated animals and wildlife under the Proposed Action Alternative. 

4.3.2.2 Airspace 

Population 

Subsonic Flight.  The Ldnmr and NA values are shown in Table 4.3-13 for the modeled areas within 
northern JPARC airspace (see Figure 3.3-7 for modeled airspace).  Airspace units are not listed where the 
operational frequency would not change or where operations would occur only on an incidental basis.  
Where Ldnmr would be less than 45 dB, the noise levels are stated as “<45.”  All of the modeled flight 
areas would have Ldnmr less than 65 dB except R-2205 and R-2211, which would have Ldnmr of 71 and 68 
dB, respectively.  The Ldnmr would increase at these two areas by 6 to 8 dB relative to the No-Action 
Alternative.   

Table 4.3-13.  Uniform Distributed Ldnmr and Number of Events At or Above Selected Thresholds in 
Northern JPARC for the Proposed Action Alternative 

JPARC 
Airspace Unit 

No Action 

Proposed 

Ldnmr (dB)1 NA65Lmax
2 (busiest 

month events) 

NA35Lmax
2 

(busiest month 
events) 

Ldnmr 
(dB)1 

NA65Lmzx 
(busiest 
month 
events) 

NA35Lmax 
(busiest 
month 
events) Pr

op
os

ed
 Increase 

from No 
Action 
(dB) Pr

op
os

ed
 Increase 

from No 
Action 

(events) Pr
op

os
ed

 Increase 
from No 
Action 

(events) 
Fight Zone <45  <1  3  <45 12  <1  0 4  1 
Tanker 1 <45  <1  1  <45 0  <1  0 1  0 
Tanker 2 <45  <1  1  <45 0  <1  0 1  0 
Blair <45  <1  60  47 14  <1  0 131  71 
Delta 1 56  <1  2  60 4  <1  0 45 3 
Viper 52 6  73  61 9 10 4 134  61 
Yukon 2 49  <1   <1  54 5  <1  0  <1  0 
Yukon 3B <45  <1   <1  46 5  <1  0  <1  0 
Yukon 4 45  <1   <1  49 4  <1  0  <1  0 
Yukon 5 <45  <1   <1  <45 6  <1  0  <1  0 
Yukon Large 50  <1   <1  55 5  <1  0 1  1 
Fox 3 <45  <1   <1  <45 7  <1  0 1  1 
Paxon 51  <1  1  55 5  <1  0 1  0 
R-2202 60  <1  4  65 5 1  1 6  2 
R-2205 66 1  9  71 6 2 1 19  10 
R-2211 61 1  5  68 8 1  0 10  5 
Note: 1Uniform distributed sound level.  2Number of events above an Lmax of 65 dB and 35 dB. 

In terms of outdoor speech interference for recreational users, when compared to the No-Action 
Alternative, Viper MOA and R-2205 would experience increases in NA65Lmax of up to three events 
during the busiest month of the major flying exercises.   

For potentially audible outdoor events, all modeled flight areas, except the Yukon MOAs and the Paxon 
MOA, would have an NA35 Lmax of at least one event during the busiest month of a major flying exercise.  
At 111 events during the busiest month, the Viper B MOA would have the greatest NA35 Lmax of the 
modeled flight areas.  The area under the Delta MOAs/ATCAA (Delta Large) would also have the 
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greatest increase in NA35 Lmax, at 44 events during the busiest month, relative to the No-Action 
Alternative. 

The Ldnmr values are shown for the representative POIs in Table 4.3-14 under the Proposed Action 
Alternative compared to the No-Action Alternative.  All POIs would have Ldnmr less than 65 dB, the 
closest would be POI M02 (Healy Lake Airport environs), which would have an Ldnmr of 62 dB.  
Increases in Ldnmr would range between 4 at M03 (Pogo Mine Airstrip environs) and 7 dB at M01 (Denali 
Highway where it crosses the Susitna River environs) when compared to the No-Action Alternative.  
However, all POIs would experience Ldnmr of less than 65 dB under the Proposed Action Alternative.  

Table 4.3-14.  Ldnmr for Representative Points of Interest  
under Northern JPARC Airspace for the Proposed Action Alternative 

Point of Interest No 
Action 
Ldnmr 
(dB) 

Proposed 

Type ID Description Ldnmr 
(dB) 

Increase 
from No 

Action (dB) 

Multi-Use 

M01 Denali Highway where it crosses Susitna River <45 <45 7 
M02 Healy Lake Airport 58 62 4 
M03 Pogo Mine Airstrip <45 <45 >= 4 
M04 Joseph Creek <45 <45 >= 4 

Park 
(includes 
recreation 

and wildlife) 

P06 Yukon-Charley Rivers National Preserve <45 <45 >= 5 
P07 Yukon Flats National Wildlife Refuge <45 <45 >= 4 
P08 Lake George (southeast of Delta Junction) 53 57 4 
P09 Steese National Conservation Area/Birch Creek WSR 49 54 5 
P10 Charley WSR <45 <45 >= 4 
P11 Fortymile WSR <45 46 5 

Residential 
R04 Delta Junction 53 57 4 
R05 Chicken <45 <45 5 
R07 Town of Circle 49 54 5 
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Maximum single-event noise levels associated with direct overflight of aircraft, which use the training 
airspace frequently, are listed in Table 4.3-15.  This is the same Table 3.3-12, except with the addition of 
the F-35A.  At an overflight altitude of 10,000 feet AGL, the F-35As would have the highest Lmax (80 dB) 
with the F-15 ranked second, with an Lmax of 73 dB.  Please note that the light gray in the table indicates 
the altitude(s) in which the particular aircraft typically operates; some aircraft fly above 25,000 feet AGL. 

Table 4.3-15.  Maximum Single-Event Noise Levels for Modeled Aircraft Types for the Proposed Action Alternative 

Data 
Maximum Instantaneous A-weighted Sound Level (Lmax) for Aircraft Type 

A-101 F-15C/J2 F-163 F-35A F-22 EA-18G4 KC-135R5, 
E-3, E-767 

C-1307 HH-60 

Speed in knots: 325 520 450 240 350 400 300 170 140 
Power Setting: 5333 NF 81% NC 87% NC 75% ETR 30% ETR 84.50% NC 89.6% NF 970 CTIT N/A 

O
ve

rf
lig

ht
 A

lti
tu

de
 (f

t A
G

L)
 

500 93 113 107 115 98 105 94 90 85 
1,000 85 106 100 107 90 98 87 83 79 
2,000 76 97 91 99 82 89 79 76 71 
2,500 73 94 88 97 79 86 77 73 69 
4,000 67 88 82 91 73 79 72 68 64 
5,000 64 85 78 89 70 76 69 65 61 
10,000 55 73 65 80 60 65 60 56 52 
12,500 51 68 61 77 56 61 56 53 48 
16,000 48 63 55 73 52 58 52 50 45 
20,000 45 57 50 70 49 53 49 47 41 
25,000 41 51 44 66 44 49 44 44 37 

Legend:  NF=Maximum Fan Speed; NC=Maximum Engine Core Revolution; ETR=Engine Thrust Request; CTIT=Turbine Intake Temperature in Celsius. 
Notes:   1A-10 modeled as A-10A. 

2F-15C and F-15J modeled as F-15A. 
3F-16 modeled as F-16A. 
4EA-18G modeled as F-18E/F. 
5E-3 and E-767 modeled as KC-135R. 
6HC-130 modeled as C-130. 
7Typical altitudes for each aircraft are shaded in gray; some may fly higher than 25,000 feet AGL. 

Military Training Route Operations.  Noise impacts for aircraft operations in the Military Training Routes 
(MTRs) were evaluated in the 2006 MTR (Alaska) Environmental Assessment (EA) (611 Air Operations 
Center 2008).  Noise was evaluated for the F-15, as this was considered at that time, to be the loudest 
aircraft that would routinely use these routes.  It was determined that there were no significant impacts to 
these aircraft operations.  This is because the pilots must comply with the restrictions placed on the MTRs 
regarding the numbers of sorties and authorized altitudes.   

In analyzing the impacts of the occasional use of MTRs by the F-35A, it was assumed that they would not 
increase the number of sorties authorized (8 per day) and that they would fly within the authorized 
altitude restrictions for each MTR.  A comparison was made between the overflight maximum 
instantaneous A-weighted sound levels of the F-15C/J and the F-35A, as shown in Table 4.3-15.  These 
aircraft were compared over altitudes of 500, 1,000, and 2,000 feet AGL, which encompasses the 1,500 
feet AGL ceiling for low-altitude flight.  This comparison revealed that the F-35A sound levels were 2-dB 
greater at 500 feet AGL, 1-dB greater at 1,000 feet AGL, and 2-dB greater at 2,000 feet AGL.  As the 
minimum change in the sound level that an average human ear can detect is about 3 dB (see Section 
3.3.1.1 Acoustic Environment), none of the sound level changes between the F-15 and F-35 should be 
noticeable.  When combined with the fact that the F-35As are expected to only use MTRs on an 
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occasional basis, the determination of no significant impact to the human and natural environment 
contained in the 2006 MTR EA remains valid for this EIS. 

Supersonic Flight.  Under the Proposed Action Alternative, the majority of supersonic flight in northern 
JPARC airspace would continue to be conducted by F-22s based at Joint Base Elmendorf-Richardson, F-
16s based at Eielson AFB, and transient F-15 and F16 aircraft.  The Proposed Action Alternative would 
create an estimated 118 supersonic F-35A operations per year that would account for approximately 10 
percent of 1,165 total annual supersonic operations.  As depicted in Table 4.3-16, the F-15 would 
continue to have the greatest sonic boom overpressures of the four aircraft shown, generating nearly 2 
pounds per square foot for straight-and-level supersonic (Mach 1.2) flight at an altitude of 30,000 feet 
Mean Sea Level (MSL).  The F-35 would generate an estimated 1.7 pounds per square foot at the same 
speed and altitude. 

Table 4.3-16.  Sonic Boom Peak Overpressures (pounds per square foot) for  
Typical Supersonic Aircraft in the Northern JPARC Airspace 

for the Proposed Action Alternative 
Aircraft Altitude (feet MSL) 

10,000 20,000 30,000 
F-15E 5.4 2.9 1.9 
F-22 5.3 2.8 1.9 
F-35A 4.8 2.6 1.7 
F-16C 4.4 2.3 1.5 
Note:  Calculated using CABOOMj for level flight at Mach 1.2; focusing can result in overpressures increased by 

2 to 5 times the steady state boom levels; and levels diminish toward 0.1 pounds per square foot as the 
lateral distance increases.  

Figure 4.3-9 presents the CDNL contours for the busiest month that would occur during a major flying 
exercise.  The maximum CDNL of 56 dB would occur in the center of the Fight Zone area that is within 
the Delta 1 ATCAA and Yukon 1 MOA.  Because air combat training would be concentrated near the 
center of the modeled airspace unit, the number and intensity of sonic booms would be less in areas that 
are not directly beneath the center of the modeled airspace unit.  However, sonic booms may propagate 
horizontally affecting ground areas beyond the military training airspace boundaries. Compared to the 
No-Action Alternative, the Proposed Action Alternative would increase the CDNL by less than 1 dB. 

The towns of Delta Junction, Chicken, and Circle would be exposed to similar CDNL as found under the 
No-Action Alternative; Chicken would experience an increase of 1 dBC compared to no changes in Delta 
Junction and Circle.  For the number of sonic booms (Figure 4.3-10) generated during the busiest month, 
there would be an increase of two per month over Delta Junction and one more boom per month over 
Circle.  No changes to the number of booms over Chicken would occur from implementing the Proposed 
Action Alternative. 
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Figure 4.3-9.  CDNL Contours for Supersonic Operations during the Busiest Month 

for the Proposed Action Alternative 
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Figure 4.3-10.  Estimated Number of Sonic Booms during the Busiest Month for the  

Proposed Action Alternative  
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Land Use Compatibility 

Subsonic and Supersonic Flight.  Under the Proposed Action Alternative, during a month of major flying 
exercises, Ldnmr would be less than 45 dB at all of the non-park POIs, except the Town of Circle, which 
would have an Ldnmr of 50 dB (see Table 4.3-14).  None of the non-park POIs would have a CDNL greater 
than 62 dBC, and none would have an increase of more than 1 dBC relative to the No-Action Alternative.  
None of the non-park POIs would have more than 38 sonic booms per busiest month, and none would 
have more than an increase of two booms relative to the No-Action Alternative (Table 4.3-17). 

Table 4.3-17.  Supersonic Noise Exposure and Sonic Booms per Busiest Month in Northern JPARC Airspace 
for the Proposed Action Alternative 

Description 
Point of Interest Location 

Proposed Action Increase from 
No Action 

CDNL 
(dBC) 

Booms/ 
Busiest 
Month 

CDNL 
(dBC) 

Booms/ 
Busiest 
Month Type ID 

Multi-Use 

M01 Denali Highway where it crosses Susitna River Fox 3 49 12 0 1 
M02 Healy Lake Airport Delta 4 50 15 0 1 
M03 Pogo Mine Airstrip Yukon 1 55 36 0 2 
M04 Joseph Creek Yukon 1 51 19 0 1 

Park 
(includes 
recreation 

and 
wildlife) 

P06 Yukon-Charley Rivers National Preserve Yukon 4 51 18 0 1 
P07 Yukon Flats National Wildlife Refuge Yukon 5 49 11 0 1 
P08 Lake George (southeast of Delta Junction) Delta 4 48 11 0 1 

P09 Steese National Conservation Area/ 
Birch Creek WSR Yukon 2 53 28 1 2 

P10 Charley WSR Yukon 1 53 28 1 2 
P11 Fortymile WSR Yukon 3B <42 1 1 0 

Residential 
R04 Delta Junction Delta 3 53 27 0 2 
R05 Chicken Yukon 3B <42 1 1 0 
R07 Town of Circle Yukon 2 49 13 0 1 

Domesticated Animals and Wildlife 

As detailed in  in Appendix E.14.2, animals exhibit a wide variety of responses to noise, ranging from 
startle to panicked flight.  Consequently, some animal species may be more sensitive than other species 
and/or may exhibit different forms or intensities of behavioral responses.  The majority of the literature 
suggests that domesticated animal species (cows, horses, chickens), as well as most wildlife species 
exhibit adaptation, acclimation, and habituation after repeated exposure to jet aircraft noise and sonic 
booms (JPARC EIS 2013a).  Noise is expected to increase, however, extensive mitigation measures are 
currently in place for areas within the JPARC that overlie critical habitat or hatchery areas, to minimize 
potential impacts to “at-risk” wildlife populations including Dall sheep, the Delta caribou herd, peregrine 
falcons, salmon, and subsistence species (2014 11th Air Force Alaska Airspace Handbook, pages 86 to 
104).  These mitigations include seasonal and/or altitude restrictions.  All F-35A pilots would adhere to 
all airspace restrictions.  No critical habitat for threatened or endangered species lies underneath northern 
JPARC airspace.  Additionally, “at-risk” population areas overflown in the JPARC airspace have use 
restrictions in place to protect wildlife inhabiting them.  Minor and short-term responses by migratory 
birds to aircraft flights in the northern JPARC are likely to occur.  However, significant adverse impacts 
to these species’ populations are unlikely under the Proposed Action Alternative.  Existing adverse 
impacts to wildlife populations are expected to continue under the Proposed Action Alternative. 
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4.4 AIR QUALITY 

The air quality analysis evaluated the changes in operational emissions that would occur from the 
proposed beddown of two F-35A squadrons when compared to the No-Action Alternative (or baseline 
conditions).  Emissions from the No-Action Alternative were assumed to remain at the baseline rate and, 
therefore, no calculations were performed, refer to Section 3.4.2.1. 

The Proposed Action Alternative would include additional flight operations, facility and infrastructure 
construction and/or modification, and associated personnel increases.  Increased aircraft operations would 
also occur in northern JPARC airspace.  The assessment of both aircraft operations below 3,000 feet 
(i.e., the mixing height) and construction-related emissions were mainly conducted through use of the 
Air Force Air Conformity Applicability Model (ACAM), Version 5 (Air Force Civil Engineer Center 
[AFCEC] 2014a) in accordance with the Air Force Instruction (AFI) 32-7040, Air Quality Compliance 
And Resource Management; the Environmental Impact Analysis Process (32 CFR Part 989); and the 
General Conformity Rule (40 CFR Part 93 Subpart B).  Activity data (e.g., aircraft operations, 
construction projects) were obtained from Air Combat Command.  The ACAM uses a variety of 
informational sources to compute emission rates from various sources including U.S. Environmental 
Protection Agency (USEPA) promulgated models and State specific models as needed. 

As described in Section 3.4, the entire base is within attainment for all criteria pollutants and the 
Conformity Rule does not apply to Eielson AFB; however, operations of F-35A aircraft on particular 
flight tracks would have the potential to affect small portions of the particulate matter less than or equal to 
2.5 (PM2.5) nonattainment and carbon monoxide (CO) maintenance areas.  As such, a conformity analysis 
was conducted for the portion of operations that would occur in these nonattainment and maintenance 
areas.  The increased emissions above the No-Action Alternative were calculated to allow a quantitative 
evaluation of possible impacts.  Emissions at the base and up to 3,000 feet AGL were included in the 
analysis.  The reason the emissions were not calculated above 3,000 feet is due to the mixing height.  The 
mixing height, or the area where emission may affect the overall concentrations of pollutants and most 
concern to human health at the surface, are often defined between ground level and 3,000 feet AGL based 
on historic data.  Per USEPA guidance (USEPA 420-R-92-009 1992), unless otherwise stipulated within 
a state’s implementation plan, a mixing height of 3,000 feet AGL is assumed.  The height can often be 
less, but 3,000 feet allows a conservative estimate.  Below 3,000 feet AGL, mixing of the atmosphere is 
very dependent on the local topography and meteorology.  In worst case scenarios, low winds and other 
meteorological conditions (e.g., inversions) may cause stagnation in this layer and emissions are not as 
easily dispersed resulting in higher concentrations. 

The affected environment for emissions varies from less than a mile to over 30 miles, depending on the 
pollutant, local topography, and local meteorology.  The affected area for emissions with relatively 
conservative pollutants (pollutants that have long half-lives in the atmosphere such as CO) is generally 
limited to a few miles downwind of the source due to dispersion effects, while secondary pollutants such 
as ozone (O3) are created in the atmosphere from precursor gases such as hydrocarbons and nitrogen 
dioxide (NO2) and extend much farther downwind.  Emissions from the base operations and construction 
would have negligible impacts at Denali National Park, which is approximately 100 miles to the 
southeast.  However, as described in Chapter 3, during training exercises nearby flights could approach 
the park.  Due to the possible proximity of the Proposed Action Alternative to a pristine Prevention of 
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Significant Deterioration (PSD) Class I area, a qualitative analysis of the potential for impacts on 
visibility was also conducted. 

Criteria Pollutants 

The methodology for estimating emissions from the criteria pollutants included evaluating aircraft activity 
below 3,000 feet, the number of hours of operation, the type of engine with its associated emission 
parameters, and the mode of operation for each aircraft.  Aircraft are anticipated to arrive in two phases, 
with the first squadron starting to arrive in Fiscal Year 2019 (FY19), and the second squadron arriving in 
2020. The modes of the aircraft include idle/taxi, takeoff, climb out, and approach.  Low approaches, 
where operations do not include taxi and idle, were also considered.  Additionally aerospace ground 
equipment and aircraft operations performed with the engines still mounted on the aircraft (engine run-
ups and trim checks) were also evaluated.  Complete equations of each calculation, emission factors, and 
operational data used are shown in Appendix F. 

To calculate emissions from construction, a wide range of activities were considered including trenching, 
excavating, grading, paving, worker trips, and architectural coatings.  This included the evaluation of a 
multiple large pieces of machinery, especially exhaust emissions, including graders, dozers, tractors, 
loaders, backhoes, cranes, forklifts, generators, welders, trucks, worker vehicles, and other construction 
equipment as a composite.  Times for each equipment use, numbers of equipment, emission factors, and 
load factors were needed to perform these calculations.  Building sizes were used to calculate such 
parameters as earthwork, paving, and architectural coatings.  Moreover, additional heating requirements 
would occur and these emissions have been included for the cold month.  The exact methodology used, 
including equations, emission factors, equipment parameters, and building sizes are included in  
Appendix F. 

Emissions from personnel increases would include additional motor vehicle activity and total vehicle 
miles driven were also calculated based on an incremental approach, happening over 2 to 3 years, 
typically preceding (starting in FY19) the scheduled delivery of the aircraft by several months.  Current 
projections call for about a third of the F-35A personnel arriving early in FY19 (359 military/year and 
216 civilians/year), with the remaining arriving in FY20 (717 military/year and 434 civilians/year).  
Again, the methodology including equations used, emission factors, and vehicle parameters are shown in 
Appendix F. 

Greenhouse Gas Emissions 

The potential effects of greenhouse gas (GHG) emissions from the Proposed Action Alternative are by 
nature global and as such are presented in Chapter 5, Cumulative Effects.  

4.4.1 No-Action Alternative 

4.4.1.1 Base 

Under the No-Action Alternative, numerous projects would be built inside Eielson AFB boundaries and 
are listed in Table 2.2-2.  No additional aircraft operations at the base are anticipated when compared to 
baseline conditions.  While the exact size of the facilities and infrastructure is not identified, it is unlikely 
that emissions would be such to change the attainment status.  The fact that the construction and 
infrastructure improvements would be undertaken over numerous years and would be done according to 
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all federal, state, and local construction permits, as well as within Title V permit allowances, supports a 
conclusion of no significant impacts. 

4.4.1.2 Airspace 

Under the No-Action Alternative, numerous projects would be built outside Eielson AFB boundaries and 
are listed in Table 2.2-3.  No additional aircraft operations in the airspace are anticipated when compared 
to baseline conditions.  While the exact size of the facilities is not identified, it is unlikely that emissions 
would be such to change the attainment status of this large, undeveloped area.  The fact that the 
construction would be undertaken over numerous years and would be done according to all construction 
permit regulations, supports a conclusion of no significant impacts. 

4.4.2 Proposed Action Alternative 

4.4.2.1 Base 

Based on the previous discussion the major sources categories shown in Table 4.4-1 were included in the 
base analysis.  The outdoor construction period was considered to occur between May and September of 
each year in a phased construction process with indoor construction occurring over the other months, but 
emissions would be released at a much slower rate than actual construction activities.  The construction 
process is relatively short term and is assumed to begin in the summer of 2016 and end by the year 2020.  
In 2021 and beyond, it was assumed steady-state emissions from aircraft operations would continue.  In 
Table 4.4-1, the element of the Proposed Action Alternative—personnel, construction/demolition, 
heating, and aircraft operations—are presented.  The specific activity associated with the element is then 
identified; this is identified activity that emissions were measured. 

Table 4.4-1.  Sources included in the Base Air Quality Analysis 
Proposed Action 

Element Activity 

Personnel Personnel Increase for FY18 
Personnel Personnel Increase for FY20 
Aircraft F-35A Aircraft Operations for 1st Squadron (FY19) 
Aircraft F-35A Aircraft Operations for 2nd Squadron (FY20) 
Construction/Demolition Construct 6-Bay Flight Simulator Facility 

Construction/Demolition Construct 4-Bay Hangar/Propulsion Maintenance/Corrosion Control Personnel 
Dispatch 

Construction/Demolition Construct 4-Bay Hangar/Squadron Operations/Aircraft Maintenance Unit 
Construction/Demolition Construct 8-Bay, 16-Aircraft Weather Shelters  (1 of 2) 
Construction/Demolition Construct 8-Bay, 16-Aircraft Weather Shelters  (2 of 2) 
Construction/Demolition Missile Maintenance Facility 
Construction/Demolition Munitions Storage Igloos (Quarry Hill) 
Construction/Demolition Construct South Heat Plant 
Construction/Demolition Construct 200-Person Dormitory 
Construction/Demolition Construct Covered Parking for R-11 Aircraft Refueling Vehicles 
Heating Heating Requirements for New Construction 
Aircraft Low Approaches (FY19 - indefinite) 
Aircraft Low Approaches (FY20 - indefinite) 

Criteria Pollutants 

The total incremental emissions from the Proposed Action Alternative are shown in Table 4.4-2.  In 
addition to the criteria pollutants, volatile organic compounds (VOCs) and ammonia are included because 
VOCs are an important ozone precursor gas and ammonia can cause secondary particulate matter and 
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interfere with visibility.  Emissions tables from each source (e.g., construction equipment, aircraft, 
aerospace ground equipment, and personally owned vehicles) are quite extensive and included in 
Appendix F and substantiate the totals presented below.  The table shows the expected emissions during 
each year up to the steady state of 2021 at Eielson AFB.  Additionally, because aircraft operations are a 
continuing activity, the emissions for each squadron of 24 F-35A aircraft are shown in Table 4.4-3.  These 
emissions include those generated by F-35A operations at the airfield, up to 3,000 feet AGL. 

Table 4.4-2.  Total Emissions from Proposed Action Alternative Construction, Demolition,  
Based Aircraft Operations, Personnel, and Heating by Year at Eielson AFB 

Pollutant 
Emissions 

2016 
(ton/year) 

Emissions 
2017  

(ton/year) 

Emissions 
2018 

(ton/year) 

Emissions 
2019 

(ton/year) 

Emissions 
2020 

(ton/year) 

Emissions 
2021 

(ton/year)  
VOC 0.926 5.423 0.677 11.698 23.398 23.398 
NOx 3.411 14.171 1.539 61.649 123.304 123.304 
CO 2.979 13.863 8.871 164.636 329.299 329.299 
SOx 0.006 0.027 0.009 6.202 12.404 12.404 
PM10 2.299 4.061 0.085 10.496 20.992 20.992 
PM2.5 0.185 0.000 0.073 8.829 17.659 17.659 
Pb 0 0 0.000 0.000 0.000 0.000 
NH3 0.006 0.034 0.080 0.465 0.930 0.930 
Legend:  VOC – volatile organic compounds; NOx – nitrogen oxides; CO – carbon monoxide; SOx – sulfur oxides; PM10/2.5 – particulate 

matter; Pb – lead; and NH3 – ammonia. 
 

Table 4.4-3.  Proposed Action Alternative Aircraft Emissions Based on  
Each F-35A Squadron (24 aircraft per squadron) 

Calendar Year Scenario Emissions (tons/year) 
VOC SOx NOx CO PM10 PM2.5 

2019 1st Squadron 8.8 6.2 59.1 118.1 10.4 8.8 
2020 2nd Squadron 8.8 6.2 59.1 118.1 10.4 8.8 

Total Emissions Both Combined 17.6 12.3 118.1 236.1 20.7 17.5 

To allow a determination of the total impact on the area, the total emissions after steady state operations 
occur (greatest total emissions) were compared to the total emissions for the FNSB as was shown in Table 
3.4-2.  The comparison shows the incremental increase to be 0.096 percent for CO, 1.26 percent for 
nitrogen oxide (NOx), 0.030 percent for VOCs, 0.246 percent for sulfur oxides (SOx), 0.050 percent for 
particulate matter less than or equal to 10 (PM10), and 0.064 percent for PM2.5.  Due to the small 
incremental increases, the regional impact is considered less than significant.   

A second quantitative analysis was also conducted by comparing emissions, for the A-10 and F-16 
squadrons stationed at Eielson AFB in calendar year 2004 (see Table 3.4-5), to the proposed F-35 
emissions expected in 2021.  Comparing these 2004 emissions to those depicted in Table 4.4-3, the F-35A 
would generate 0.4 more tons per year of VOCs, 4.3 more tons per year of SOx, 53.8 more tons per year 
of NOx, 32.2 more tons per year of CO, and 12.8 less tons per year of PM10.  In 2004, PM2.5, a subset of 
PM10, reporting was not required by USEPA.  When compared to historical emissions, the F-35A 
beddown would increase criteria emissions with the exception of PM10.  The two most important 
pollutants to the area are CO and PM10 due to the nearby CO maintenance area and the PM2.5 

nonattainment area.  While CO would increase above the historic levels, the expected emissions are still a 
small fraction of the Borough emissions (0.096 per cent).  PM10 emissions are expected to be less than 
historic emissions and are estimated to represent 0.050 percent of the Borough emissions. 



August 2015  F-35A Pacific Operational Beddown Draft EIS 

4.0 Environmental Consequences 4-37 

Additionally, it was identified that F-35A aircraft would traverse small portions of the PM2.5 
nonattainment and CO maintenance areas while arriving and departing on particular flight tracks below 
3,000 feet AGL.  It was determined that annually, emissions would equate to less than 1 ton of PM2.5 and 
about 1.1 tons of CO.  De minimis for PM2.5 is 100 tons in nonattainment areas and for CO it is 100 tons 
for areas in maintenance.  These emissions would not exceed any de minimis levels for the two criteria 
pollutants.  Therefore, no further conformity analysis is required and no significant impacts would be 
introduced. 

4.4.2.2 Airspace 

The majority of proposed training activities could occur within the area surrounding portions of Denali 
National Park and as close as 15 miles of Fox 3 MOA.  Denali National Park is a pristine PSD Class I 
area, and visibility impacts would be of the greatest concern.  No construction activities would occur in 
airspace near Denali, with the only emissions generated by F-35A operations.  The pollutants of greatest 
concern that would degrade visibility in Denali National Park are NOx (as a precursor to ammonium 
nitrate) and VOCs.  The F-35A operations would only represent a small portion of the activity currently 
underway.  The VOCs and NOx projected annual emissions would be substantially smaller than those 
generated by F-35As at the base (see Table 4.4-3).  This is because F-35As primarily would fly above the 
3,000-feet mixing height and with a transport distance of at least 15 miles, emissions would be dispersed 
by the time they reach this PSD Class I area.  As a result, the Proposed Action Alternative would not 
represent a significant amount of emissions, as defined in section 40 CFR § 52.21(b)(23)(iii) of the PSD 
regulation, and not substantially contribute to an increase in visibility impairment within Denali National 
Park.  Additionally, these emissions would not substantially contribute to increased visibility impairment 
to any other special use areas not identified as a PSD Class I area underlying northern JPARC airspace, 
such as national conservation areas, national refuges, and designated WSRs. 

4.5 SAFETY 

This section evaluates the Proposed Action Alternative to determine its potential to affect safety risks to 
military personnel, the public, and property.  Fire and ground safety are assessed for the potential to 
increase risk, as well as the Air Force’s ability to manage that risk by limiting exposure, responding to 
emergencies, and suppressing fires.  Analysis of aircraft flight risks correlates projected Class A mishaps 
and Bird/Wildlife-Aircraft Strike Hazard (BASH) with current airspace use to consider the magnitude of 
the change in risk associated with the proposal.  If a unique situation is anticipated to develop because of 
the Proposed Action Alternative, the ability to manage that situation is assessed.  Finally, when the 
changes in risk arising from the Proposed Action Alternative are considered individually and collectively, 
assessments can be made about the adequacy of emergency response planning and the need for new or 
modified procedures and requirements that may become necessary. 

4.5.1 No-Action Alternative 

4.5.1.1 Base 

Under the No-Action Alternative, operations on the base would continue; however, without the F-35A.  
Ground and flight safety considerations associated with current operations, as discussed in Section 3.5, 
would remain in place to ensure the continued safety of the public, military personnel, and property.  The 
approximate 72 residences would continue to be located within Accident Potential Zone (APZ) II in 
Moose Creek.  Land uses such as high-density housing, industry (which includes hazardous or flammable 
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chemicals), and public use facilities are not recommended within this APZ and conflict with Air Force 
recommended land uses (see Figure 3.5-3). 

4.5.1.2 Airspace  

The No-Action Alternative would involve continuation of those plans, procedures, and processes 
currently used for minimizing flight safety risks for all flight activities within the existing JPARC 
airspace (see Appendix D.1).  There would be no change from current environmental conditions identified 
in Section 3.5.2 Safety. 

4.5.2 Proposed Action Alternative 

4.5.2.1 Base 

Operations and maintenance activities conducted on Eielson AFB would continue to be performed in 
accordance with all applicable safety directives.  The approximate 72 residences would continue to be 
located within APZ II in Moose Creek.  Land uses such as high-density housing, industry (which includes 
hazardous or flammable chemicals), and public use facilities are not recommended within this APZ and 
conflict with Air Force recommended land uses (see Figure 3.5-3).  There are no specific aspects of 
F-35A operations or maintenance that create any unique or extraordinary safety issues.  For a discussion 
of the types of defensive countermeasures and ordnance the F-35A would use, refer to Appendix D.1, 
Section D.1.6.  The F-35A would employ only those weapons systems approved for use on the impact 
training ranges and adhere to all flare and live-fire use restrictions already enforced by the 11th Air Force 
and codified in their Alaska Airspace Handbook. 

As part of the F-35A beddown, new facilities would be constructed, and other, older facilities would be 
demolished.  New facilities would include buildings on the flight line to support F-35A operations and 
maintenance, a new simulator facility, upgraded fuel cell and phase fire suppression systems, and a 
petroleum, oil, and lubricant warm storage facility.  No unique construction practices or materials would 
be required that would change existing safety procedures.  During construction, standard OSHA industrial 
safety standards would be followed.  No unusual ground safety risks would be expected to arise from 
these activities. 

Fire Risk and Management 

Fire and crash response would continue to be provided by the Eielson AFB fire department.  In response 
to the increased use of advanced composite materials in recent aircraft, a Hazardous Aerospace Material 
Mishap Emergency Response Integrated Process Team was chartered in 2000 by the Deputy Assistant 
Secretary of the Air Force for Environmental, Safety and Occupational Health.  The goals of the 
Hazardous Aerospace Material Mishap Emergency Response project were to identify and inventory all 
hazardous aerospace materials on Air Force weapon systems and ensure procedures were in place to 
protect personnel from safety/health hazards associated with aerospace vehicle mishaps, see Section 
3.5.1.1 for further discussion of Hazardous Aerospace Material Mishap Emergency Response goals.  
Although not anticipated, if new response procedures are required for unique materials used in the 
construction of the F-35A, the Air Force will develop them after the F-35A model is finalized.  Under the 
Proposed Action Alternative, fire fighters would continue to be fully trained and appropriately equipped 
for crash and rescue response, the beddown of the F-35A would not change these abilities.  
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Accident Potential Zones 

No changes to existing APZs or Clear Zones would be required to accommodate F-35A operations.  The 
approximate 72 residences would continue to be located within APZ II in Moose Creek; however, the  
F-35A would follow all established airfield course rules to ensure that no new or increased safety risks 
would be introduced to the installation population or adjacent communities. 

Aircraft Mishaps 

The F-35A is a new type of aircraft and historical trends show that mishaps of all types decrease the 
longer an aircraft is operational as flight crews and maintenance personnel learn more about the aircraft’s 
capabilities and limitations.  As the F-35A becomes more operationally mature, the aircraft mishap rate is 
expected to become comparable with a similarly sized aircraft with a fighter attack mission.  The more 
technologically advanced electronics and engine safety program of this fifth-generation aircraft also 
improve safety.  Although the F-35A is a new aircraft, the single engine that powers it is a composite 
product of 30 years of engineering, lessons learned from previous single aircraft engines with a similar 
core, and tens of thousands of hours during operational use of other aircraft.  Throughout the design and 
testing process, safety initiatives for the F-35 took the previous best practices for single engine safety and 
built upon them to promote flight safety progress.  Examples of design characteristics that are damage 
tolerant and enhance safety include a dual wall engine liner, a fan blade containment shell, and a shaft 
monitor for vibration, torque, and alignment.  Additionally, F-35A pilots would use simulators 
extensively.  Simulator training includes all facets of flight operations and comprehensive emergency 
procedures.  This minimizes risk associated with mishaps due to pilot error.  The sophistication and 
fidelity of current simulators and related computer programs match the advancements made in aircraft 
technology. 

Because of the emphasis on safety and design of its more powerful engine, the F-35A should have an 
operational mishap rate similar to other tactical fighter jet aircraft like the F-16 and F-15.  Since they were 
operational to January 2015, F-16s had a Class A mishap rate of 3.49 and F-15s a rate of 2.36 for every 
100,000 hours flown (Air Force Safety Center [AFSC] 2015b, c).  As of February 2015, all three F-35 
variants have flown a combined 17,594 hours; the F-35A has flown 8,932 hours with one Class A mishap 
(an engine fire) (Air Force 2015a). 

Bird/Wildlife-Aircraft Strike Hazards 

As discussed in Section 3.5.2.1, there has been an annual average of 9.8 bird-aircraft strikes at Eielson 
AFB over the past 5 years.  Implementing the Proposed Action Alternative is expected to increase airfield 
operations by 138 percent, which would increase the number of bird strikes by aircraft to a possible 
average of 24.  Although this is a substantial increase in strikes, the Air Force considers this to be a minor 
impact that would have only negligible effects on bird populations on the base.  Three factors support this 
conclusion: 1) the F-35A would operate like all other fighter aircraft that have used Eielson AFB; 2) no 
aspect of the Proposed Action Alternative would increase concentrations of birds on or near the base; and 
3) the base would continue use of the 354th Fighter Wing (354 FW) BASH Plan and Air Force tools (bird 
avoidance model and Avian Hazard Advisory System) and cooperation with local U.S. Department of 
Agriculture Wildlife Services to limit BASH potential. Furthermore, when BASH risk increases, limits 
are placed on low altitude flights and certain types of training (e.g., multiple approaches).  Minor 
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increased risk to wildlife, pilots, and aircraft associated with BASH under the Proposed Action are 
anticipated. 

4.5.2.2 Airspace  

The addition of F-35A aircraft to the JPARC airspace results in an increase in operations of 40 percent. 
This increase would not require changes to the management or structure of the JPARC training airspace.  
The F-35A would fly mission profiles similar to those flown by current Eielson AFB F-16 aircraft, only at 
higher average altitudes, including air-to-ground ordnance delivery, air combat training operations, and 
supersonic events.  Under the Proposed Action Alternative, operations in the JPARC airspace would 
increase over the No-Action Alternative conditions.  Such increases would not affect the capabilities of 
this airspace to accommodate the proposed training activities by the F-35As and would not result in a 
need for structural changes to the airspace.  Total operations within the JPARC airspace and ranges would 
remain within the capability and capacity of the JPARC. 

1.1.1.1.1.1.1 Fire Risk and Management 

Flare and ordnance deployment in authorized ranges and airspace is governed by a series of regulations 
based on safety and environmental considerations and limitations.  These regulations establish procedures 
governing the use of flares over ranges, other government-owned and controlled lands, and 
nongovernment-owned or controlled areas.  Appendix Section D.1.6 details the flares and ordnance 
proposed for use by F-35As. 

It is estimated that F-35A pilots would annually deploy up to 27,060 flares; this would double current 
flare use within JPARC airspace.  When flares are used by the F-35A, they would conform to existing 
JPARC airspace altitude and seasonal restrictions to ensure fire safety.  Based on the emphasis of flight at 
higher altitudes, roughly 86 percent of F-35A flares released throughout authorized JPARC airspace 
would occur above 15,000 feet MSL, further reducing the potential risk for accidental fires.  Lands 
surrounding the air-to-ground training impact areas underlying JPARC airspace ensure public protection 
by restricting access to areas associated with laser use, emitters, and ordnance delivery.  All guidance, 
regulations, and instructions for ordnance delivery at the three impact areas (see Figure 2.2-4) would be 
adhered to by F-35A pilots.  Mutual fire mutual response and suppression agreements would continue. 

During scoping, citizens of Delta Junction expressed concern over wildland fires due to the Proposed 
Action Alternative.  Three primary management actions are used to prevent wildfires.  First, a fire danger 
rating system is used to reduce the likelihood of a fire by limiting military activities.  Certain military 
activities are restricted when thresholds of wildfire risk are reached.  Second, wildfire danger is reduced 
through the removal of accumulated fuels (e.g., prescribed burning and/or construction and maintenance 
of fire or fuel breaks).  Third, when military operations are occurring and high and extreme fire danger 
conditions exist, an Initial Attack Response Team remains on alert to provide a rapid initial response to 
wildfires in the area.  Additionally, coordination between Air Force personnel and wildland fire-fighting 
personnel regarding fire detection and response would continue under the Proposed Action Alternative. 

The Oklahoma Range is located to the southwest of Delta Junction and only strong southerly winds 
would threaten Delta Junction.  Additionally, due to both prescribed burns and the 2013 and 2014 
wildfires, there is little flammable material available in the Oklahoma Range area.  Delta Junction, and 
other surrounding communities near the Oklahoma Range, should not be directly impacted by F-35A 
ordnance training. 
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To mitigate the potential for wildland fires in the Delta Junction area, all fire management and response 
practices currently employed would continue.  These include monitoring the fire weather index and 
modifying planned training activities accordingly, establishing non-training buffers within 0.5 miles of 
training areas to protect the surrounding areas, and conducting prescribed burns and mechanical thinning 
in training areas.  The following standard measures would continue to be implemented: 

• Continue use of firefighting materials and equipment by all units on ranges or training areas 
during high and extreme fire risk index rating periods.  These firefighting tools would include but 
are not limited to Pulaskis, beaters, and portable water extinguishers. 

• Limit the use of certain ammunition and pyrotechnics during periods of elevated fire risk indices. 

Implementation of the above listed measures would minimize the potential for significant impacts to lands 
and the public. 

1.1.1.1.1.1.2 Aircraft Mishaps 

No midair collisions and few reported near misses have occurred within the existing JPARC airspace. 
Continued pilot attentiveness to safe flight practices, particularly within the eastern portion of the Susitna 
MOA, would be required to avoid impacts to recreational flights to the Mount McKinley area.  
Additionally, maintenance of situational awareness, and use of available communications for tracking the 
scheduled and near real-time status of the Special Use Airspaces (SUAs) would help maintain a safe 
flying environment for all concerned. Any changes to those capabilities and the current or future areas in 
which this service is provided would be appropriately addressed and communicated through those same 
venues.  The majority of flight operations would be conducted over remote areas; however, in the unlikely 
event that an aircraft accident occurs, existing response, investigation, and follow-on procedures would be 
enforced to ensure the health and safety of underlying populations and lands.  Less than significant 
aircraft mishap impacts are anticipated under the Proposed Action Alternative. 

1.1.1.1.1.1.3 Bird/Wildlife-Aircraft Strike Hazards 

Under the Proposed Action Alternative for Eielson AFB, the F-35A would operate in the same airspace 
environment as the current aircraft.  As such, the overall potential for bird-aircraft strikes is not 
anticipated to be statistically different following the beddown of the F-35A.  It is anticipated that BASH 
potential would be mitigated somewhat due to the fact the F-35A attains altitude more rapidly and would 
spend less time at lower altitudes where species generally fly.  In addition, F-35A aircrews operating in 
the JPARC would be required to follow applicable procedures outlined in the 354 FW BASH Plan; 
adherence to this program has minimized bird-aircraft strikes. When risk increases, limits are placed on 
low altitude flights. Furthermore, special briefings are provided to pilots whenever the potential exists for 
greater bird-strike risks within the airspace; F-35A pilots would also be subject to these procedures. 
Under the Proposed Action Alternative, BASH risk would impose less than significant impacts. 

4.6 SOCIOECONOMICS 

Socioeconomic impacts and determinations of significance are assessed for the Proposed Action 
Alternative and the No-Action Alternative, for the various socioeconomic topics discussed in this section.  
In general, socioeconomic impacts are assessed and compared to the No-Action Alternative (or baseline 
conditions) to gauge the magnitude of impacts.  Given the varied nature of the different socioeconomic 
topics, differing thresholds and considerations are applied in making determinations of significance. 
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While a change in population is not considered an impact itself, population change has the potential to 
drive positive or negative impacts to other socioeconomic factors.  Because population change is not 
considered an impact, significance is not determined in this Draft EIS.  DoD-specific legislation (Public 
Law 110-17 10 USC § 2391: Military base reuse studies and community planning assistance) and 
Directives (DoD 3030.01 and 5410.12) address the issue of what is a significant impact on communities 
due to changes in population related to DoD programs, such as a base realignment or expansion.  
Collectively, these documents establish “thresholds” that allow the DoD’s Office of Economic 
Adjustment to provide communities with technical and financial assistance for organizing and planning 
for DoD program impacts.  The Office of Economic Adjustment must make a finding that the affected 
community would experience a “direct and significantly adverse consequence” based on the DoD impacts 
in light of community-specific needs and resources. 

Impacts related to housing and public services (i.e., education, transportation and utilities, emergency 
services, and health) were assessed primarily in relation to changes in population.  Increases in population 
tend to drive up the demand for housing as well as the level of services required to be provided by public 
service agencies.  Additional demands, generated by additional population, were evaluated and compared 
to the ability of existing facilities and services to meet these demands.  Impacts to public services and 
housing were considered significant if they would lead to a condition where demand would exceed 
existing capacity of public services agencies to provide services or the housing market to provide 
adequate housing units. 

Economic impacts related to jobs and dollars, when calculated as positive values, were considered 
“beneficial” impacts; therefore, no determinations of significance were made with regard to these 
impacts.  These impacts were calculated using the Impact Analysis for Planning (IMPLAN) economic 
model using data provided by the Air Force related to the Proposed Action Alternative.  Economic 
variables that are presented as results of IMPLAN modeling include Jobs, Labor Income, and Economic 
Output.  Each of these variables consists of a direct, indirect, and induced element.  See Appendix D.2  
for more information on the economic concepts used in the analysis. 

Construction activities are anticipated to occur from FY16 to FY20 and would cost an estimated $303 
million over that period (see Section 2.2.2.2).  These planned construction expenditures were inputs into 
the IMPLAN model (sector number 58), which was then fitted with data for the FNSB.  IMPLAN sector 
58, titled Construction of Other New Nonresidential Structures, includes data for activities such as 
“military construction”. 

Full-operations associated with the Proposed Action Alternative are expected to begin in FY20.  Based on 
information in Table 2.2-8, military and civilian employment associated with the Proposed Action 
Alternative is anticipated to equal 1,563 jobs (1,076 military and 487 civilian and contractor).  These jobs 
were input into the IMPLAN model, into IMPLAN sector 536 - Employment and Payroll of Federal 
Government, Military. 

Non-payroll operations expenditures associated with the Proposed Action Alternative were estimated 
based on data provided by the Air Force related to current base operations expenditures and planned 
increases in operations activities associated with the Proposed Action Alternative.  Some examples of 
increases in operations expenditures associated with the Proposed Action Alternative include increases in 
facilities support and maintenance expenditures, increases in general equipment and supplies 
expenditures, and increased expenditures by the commissary and on-base retail stores.  An annual total 
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increase in expenditures of $26.7 million is anticipated.  See Appendix D.2 for more information on the 
input data used in the economic analysis. 

4.6.1 No-Action Alternative 

4.6.1.1 Population, Demographics, and Economics 

Socioeconomic conditions related to population, demographics, and economics, under the No-Action 
Alternative, would remain consistent with conditions as described in Section 3.6.2.1. 

4.6.1.2 Schools, Housing, Transportation, and Utilities 

Socioeconomic conditions related to schools, housing, and transportation and utilities, under the No-
Action Alternative, would remain consistent with conditions as described in Section 3.6.2.1. 

4.6.1.3 Health, Fire, and Crime Response 

Socioeconomic conditions related to health, fire, and crime response, under the No-Action Alternative, 
would remain consistent with conditions as described in Section 3.6.2.1. 

4.6.2 Proposed Action Alternative 

4.6.2.1 Population, Demographics, and Economics  

Population 

Basing two F-35A Squadrons and associated support and maintenances functions are expected to add 
1,563 military and civilian personnel to the base by FY20.  Including dependents, the total base 
population would increase by an estimated 2,765.  Personnel increases would be incremental, happening 
over 2 to 3 years. 

The FNSB population is projected to be 106,822 (see Table 3.6-2) around the time that the Proposed 
Action Alternative would occur, the increase of 2,765 would represent an increase of 2.6 percent over this 
level.  A change in population is not considered an impact itself; however, population change has the 
potential to drive positive or negative impacts to other socioeconomic factors discussed in the remainder 
of this section. 

Demographics  

Under the Proposed Action Alternative, there would be a relatively small increase in population 
(2.6 percent).  Demographic characteristics shown in Table 3.6-4 would not change in a material way in 
FNSB.  Some slight variation from the No-Action Alternative conditions may occur, but any changes 
would be less than significant. 

Economics 

Construction.  Table 4.6-1 shows estimated total economic impacts from construction associated with the 
Proposed Action Alternative.  From FY16 to FY19, a total of 2,340 jobs, $193 million in labor income, 
and $453 million in construction activities would be generated.  Most of the economic impacts would be 
direct effects and make up 59 percent of total jobs, 77 percent of total labor income, and 67 percent of 
total economic output. 
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Table 4.6-1.  Economic Impacts from Construction, Totals, 
FY16 to FY19, 2015 $’s 

Impact Jobs Labor Income Economic Output 
Direct 1,387 $147,977,920 $303,000,011 
Indirect 396 $19,185,599 $70,603,400 
Induced 556 $25,830,653 $79,769,713 

Total 2,340 $192,994,172 $453,373,125 

Table 4.6-2 shows annual averages for estimated economic impacts from FY16 to FY19.  An annual 
average of 585 jobs, $48 million in labor income, and $113 million in economic output would be 
generated through construction activities. 

Table 4.6-2.  Economic Impacts from Construction, 
Annual Averages, FY16 to FY19, 2015 $’s 

Impact Jobs Labor Income Economic Output 
Direct 347 $36,994,480 $75,750,003 
Indirect 99 $4,796,400 $17,650,850 
Induced 139 $6,457,663 $19,942,428 

Total 585 $48,248,543 $113,343,281 

Operations.  Full-time operations associated with the Proposed Action Alternative are expected to begin 
in FY20.  At that time, an estimated 2,321 jobs, $176.7 million in labor income, and $275.4 million in 
economic output would be generated by F-35A operations and maintenance activities.  Most of the 
economic impacts would be direct effects and comprise 78 percent of total jobs, 86 percent of total labor 
income, and 73 percent of total economic output. 

Table 4.6-3.  Economic Impacts from F-35A Operations and 
Maintenance Activities, Annual, 2015 $’s 

Impact Jobs Labor Income Economic Output 
Direct 1,802 $152,529,213 $200,729,557 
Indirect 20 $974,885 $2,964,771 
Induced 500 $23,222,365 $71,714,253 

Total 2,321 $176,726,462 $275,408,582 

4.6.2.2 Schools, Housing, Transportation, and Utilities 

Schools 

The Proposed Action Alternative would add 528 children to the FNSB population (see Table 2.2-8). 
Based on data from the 2010 U.S. Census, about 73 percent of these children would be school aged (U.S. 
Census Bureau 2010), indicating that about 385 students would be added to the enrollment of the 
Fairbanks North Star School District.  The 385 students would represent an increase of 2.8 percent over 
baseline enrollment of 13,716 students (see Section 3.6) and total enrollment with the Proposed Action 
Alternative would equal approximately 14,101. 

Information from the Fairbanks North Star School District (2014) indicates that the school district, as of 
November of 2014, operated at 79.3 percent of capacity and can accommodate an additional 3,318 
students.  Available capacity was identified at schools that would be used by DoD dependents, including 
excess capacity of 136 students at Anderson Elementary, 287 students at Crawford Elementary, and 264 
students at Ben Eielson Junior and Senior High School (Fairbanks North Star School District 2014). 
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Because the Proposed Action Alternative would not lead to an increase in student enrollment that would 
push the Fairbanks North Star School District beyond its current capacity, and because it is anticipated 
that federal education impact aid payments would increase in proportion to the additional student 
population, impacts to schools are anticipated to be less than significant. 

Housing 

By the time personnel start arriving at Eielson AFB, it is estimated that there would be 898 on-base 
housing units available.  Currently, there is about an 88 percent occupancy rate.  It is not anticipated that 
there would be available on-base housing to support all incoming personnel and their dependents; 
however, there is availability to support this increase in adjacent communities.  As of 2013, there were 
41,610 off-base housing units in the FNSB, 6,022 of which were vacant (see Table 3.6-9).  Of the vacant 
units, 3,495 were for rent and could be immediately available for the increased population associated with 
the Proposed Action Alternative.  According to Eielson AFB (Air Force 2015d), the Proposed Action 
Alternative would lead to an increase in the number of households living off base by 314.  The increase of 
314 households would increase occupancy levels by potentially taking up 9 percent of available rental 
units.  Less than significant impacts to housing in the FNSB are anticipated under the Proposed Action 
Alternative. 

Transportation and Utilities 

Existing transportation and utilities infrastructure on Eielson AFB, along with planned upgrades, would 
support additional on-base requirements associated with the Proposed Action Alternative.  Additional off-
base residential population is not anticipated to strain regional transportation and utilities infrastructure.  
Therefore, less than significant impacts to utilities are anticipated. 

4.6.2.3 Health, Fire, and Crime Response 

Existing health, fire, and crimes response services provided on Eielson AFB, along with planned 
improvements, would support additional demand for on-base services associated with the Proposed 
Action Alternative.  Additional off-base residential population is not anticipated to strain the capacity of 
current health, fire, and crime response services in the region.  Therefore, less than significant impacts to 
health, fire, and crime response services are anticipated. 

4.7 LAND MANAGEMENT 

Impact analysis for land management considers whether the Proposed Action Alternative would change 
the status of land ownership or is inconsistent with land management plans.  Noise effects to land use 
compatibility is evaluated in Sections 4.3.2.1 and 4.3.2.2, Acoustic Environment and in Section 4.14.2.1 
and 4.14.2.2, Recreational and Visual Resources evaluates potential noise impacts to those resources. 

4.7.1 No-Action Alternative 

4.7.1.1 Base 

Under the No-Action Alternative, there would be no change from the baseline conditions.  No installation 
plans would need to be changed and land management plans in FNSB are consistent with Eielson AFB 
mission and aircraft operations.  Therefore, implementing the No-Action Alternative would result in no 
significant impacts to land management. 
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4.7.1.2 Airspace  

Under the No-Action Alternative, there would be no change from baseline conditions for aircraft 
operations in northern JPARC airspace.  Therefore, implementing the No-Action Alternative would result 
in no significant impacts to land management when compared to baseline. 

4.7.2 Proposed Action Alternative 

4.7.2.1 Base 

Under the Proposed Action Alternative, there would be no changes to land management when compared 
to the No-Action Alternative.  No installation plans would need to be changed and land management 
plans in FNSB are consistent with the anticipated population growth associated with bringing two F-35A 
squadrons to Eielson AFB.  Implementing the Proposed Action Alternative would result in no significant 
impacts to land management. 

4.7.2.2 Airspace  

The Proposed Action Alternative would not require acquisition of any lands underlying northern JPARC 
airspace and, therefore, would not alter any existing land management plans and objectives.  The F-35As 
would operate in existing airspace and in a similar manner to current use, but increase operations by about 
40 percent.  The F-35As, however, would fly 86 percent of the time at altitudes above 15,000 feet MSL 
(see Table 2.2-12).  These proposed operations would not require any changes to land management plans 
or conflict with existing management objectives of federal, state, tribal, or local management agencies.  
This conclusion is justified because F-35A operations are a continuation of military aircraft training in the 
northern JPARC airspace, operations that have been continuous for several decades.  The introduction of 
a new aircraft, in an area already overflown by military aircraft, would not necessitate any changes to land 
management plans or adversely affect land management objectives for special use areas underlying 
northern JPARC airspace.  

4.8 CULTURAL RESOURCES 

Analysis of potential impacts on cultural resources considers both direct and indirect impacts.  Direct 
impacts may occur by physically altering, damaging, or destroying all or part of a resource; altering 
characteristics of the surrounding environment that contribute to the resource’s significance; introducing 
visual or audible elements that are out of character with the property or alter its setting; or neglect of a 
resource to the extent that it deteriorates or is destroyed.  Direct impacts are assessed by identifying the 
types and locations of proposed activity and determining the location of cultural resources that could be 
affected.  Indirect impacts result primarily from project-induced population increases on base and the 
need for construction to accommodate this population growth.  Construction activities and the subsequent 
use of the facilities could affect cultural resources.  The area of potential effect (APE) for historic, 
cultural, and traditional resources encompasses areas where ground disturbing activities and 
alterations/modifications to buildings would occur.  The on-base APE is the same for the Proposed Action 
and the No-Action Alternatives.   

Impacts on traditional resources under airspace include the noise and visual effects of aircraft overflights 
on rituals and ceremonies and on wildlife resources.  Aircraft overflights can also increase the level of 
effort required to harvest subsistence resources and increase the likelihood of reduced harvest levels 
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during the critical subsistence season.  The APE for airspace activities, where noise (subsonic and 
supersonic) is generated by aircraft overflights, is the land that underlies northern JPARC airspace.   

Scientific studies of the effects of noise and vibration on historic properties have considered potential 
impacts on historic buildings, prehistoric structures, archaeological cave/shelter sites, and rock art.  These 
studies concluded that overpressures generated by supersonic overflight were well below established 
damage thresholds and that subsonic operations would be even less likely to cause damage.  Thus, 
archaeological and historic architectural resources under airspace were characterized using the records of 
the National Register and National Historic Landmark Program. 

The potential for traditional resources on Eielson AFB and its vicinity was identified through consultation 
with Alaska Native villages and communities.  The potential for traditional resources under the northern 
JPARC airspace was identified using documentation on Alaska Native tribes compiled by the Alaska 
Department of Community and Economic Development and maps.  Most importantly, Alaska Native 
tribes and organizations within the project areas associated with the Proposed Action were contacted 
requesting whether they have any concerns about the Proposed Action Alternative (see Appendix C for 
the recipient list and letter).  To date, no response to this correspondence has been received.  Information 
from previous government-to-government consultation with Alaska Native tribes and organizations from 
the JPARC EIS (Air Force 2013a) was also incorporated into the analysis. 

4.8.1 No-Action Alternative 

4.8.1.1 Base 

Traditional/Alaska Native 

Under the No-Action Alternative, there would be no change to baseline conditions on Eielson AFB.  
Therefore, implementing the No-Action Alternative would not have a significant impact to traditional 
Alaska Native resources. 

Archaeological and Architectural 

Under the No-Action Alternative, there would be no change to baseline conditions.  Therefore, 
implementation of the No-Action Alternative would not have a significant impact to archaeological and 
architectural resources. 

4.8.1.2 Airspace 

Traditional/Alaska Native 

Under the No-Action Alternative, there would be no change to baseline conditions found underlying 
northern JPARC airspace.  Therefore, implementing the No-Action Alternative would not have a 
significant impact to traditional Alaska Native resources. 

Archaeological and Architectural 

Under the No-Action Alternative, there would be no change to baseline conditions of archaeological and 
architectural resources underlying northern JPARC airspace.  Therefore, implementing the No-Action 
Alternative would not have significant impact to these resources. 
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4.8.2 Proposed Action Alternative 

4.8.2.1 Base 

Traditional/Alaska Native 

To date, Alaska Native villages and organizations have not identified any traditional cultural properties on 
Eielson AFB.  Therefore, under the Proposed Action Alternative, no direct or indirect impacts to 
traditional cultural properties are anticipated. 

Archaeological and Architectural 

No known prehistoric sites have been recorded at Eielson AFB.  Therefore, no direct or indirect impacts 
to prehistoric sites from the Proposed Action Alternative are anticipated.  

No direct or indirect impacts are anticipated for the Engineer Hill Munitions Historic District, as none of 
the igloos will be modified or demolished.  One structure, Building 1121 in the Flightline Historic 
District, would be modified in the interior to accommodate new aircraft (see Figure 3.8-1).  This would 
not affect the characteristics that contribute to the historic significance of the district.   

Six new munitions igloos are scheduled to be constructed between existing igloos at the Quarry Hill 
Munitions Historic District in order to support the increase munitions requirements of the F-35A aircraft.  
No demolition of existing munitions storage igloos would occur.  See Appendix C for the finding of no 
effects on historic properties and request for concurrence by the State Historic Preservation Officer. 

4.8.2.2 Airspace 

Traditional/Alaska Native 

To date, no specific traditional cultural properties have been identified by Alaska Native villages and 
communities under the airspace in the APE (see Figure 3.8-2).  As discussed in Section 4.3, there would 
be little change in subsonic or supersonic noise levels for the airspace units under the Proposed Action.  
Therefore, no direct or adverse impacts to traditional cultural properties above and beyond what exist 
under baseline conditions are anticipated.   

Under the Proposed Action Alternative, subsistence hunting could potentially become more difficult due 
to the increase in aircraft presence.  However, seasonal adjustments, restrictions, and limitations (see 
Appendix D.1) have been instituted in the northern JPARC airspace to minimize impacts to subsistence 
hunting.  Therefore, no direct or adverse impacts to traditional cultural properties above and beyond what 
exist under baseline conditions are anticipated.   

Archaeological and Architectural 

Under the Proposed Action Alternative, the only source of impacts to archaeological or architectural 
resources beneath the effected airspace is through sound and vibration.  There would be little change in 
subsonic or supersonic noise levels for the airspace units under the Proposed Action. Noise levels in most 
areas would not exceed 45 dB Ldnmr, including the location of the Eagle Historic District National Historic 
Landmark.  Compared to existing conditions, the Proposed Action Alternative would increase the 
supersonic noise levels by less than 1 dBC.  This would occur in areas already subject to sonic booms and 
would not be an adverse effect to historic properties.  Therefore, no direct or indirect adverse impacts to 
archaeological or architectural resources would occur under the Proposed Action Alternative.  See 
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Appendix C for the finding of no effects on historic properties underlying northern JPARC airspace and 
the request for concurrence by the State Historic Preservation Officer. 

4.9 ENVIRONMENTAL JUSTICE AND PROTECTION OF CHILDREN 

The Council on Environmental Quality suggests several principles in its Environmental Justice Guidance 
Under the National Environmental Policy Act (1997), to guide agencies in identifying environmental 
justice issues.  These guidelines and the following steps were used to assess potential environmental 
justice impacts.  First, minority and/or low-income populations affected by the Proposed Action 
Alternative within the region of influence were identified.  Second, if these population groups were 
present, they were specifically identified as to where they were located.  Third, it was determined whether 
these populations were exposed to health or environmental impacts caused by the Proposed Action 
Alternative.  If so, then these impacts were evaluated to determine whether the effects were 
disproportionally high and adverse to human health or to the natural and physical environment of low-
income and/or minority populations.  The guidance further states that “when determining whether 
environmental effects are disproportionately high and adverse agencies are to consider the following three 
factors to the extent practicable: 

a. Whether there is or will be an impact on the natural or physical environment that significantly (as 
employed by NEPA) and adversely affects a minority population, low-income, or Indian tribe; 

b. Whether environmental effects are significant (as employed by NEPA) and are or may be having 
an adverse impact on minority populations, low-income population, or Indian tribe that 
appreciably exceeds or is likely to appreciably exceed those on general population or other 
appropriate comparison group; and 

c. Whether the environmental effects occur or would occur in a minority population, low-income 
population, or Indian tribe affected by cumulative or multiple adverse exposures from 
environmental hazards.” 

Health and safety impacts to children were identified by consulting USEPA’s memorandum Addressing 
Children’s Health through Reviews Conducted Pursuant to the National Environmental Policy Act and 
Section 309 of the Clean Air Act (USEPA 2012).  The memorandum suggests that proposed activities that 
impact air quality, water quality, floodplains, noise, and traffic and/or produce hazardous/poisonous 
materials, introduce toxic chemicals, or use radiation have the potential to adversely affect the health and 
safety of children.  The AFCEC, Guide for Environmental Justice Analysis under the Environmental 
Impact Analysis Process, was also consulted for organizing the evaluation of environmental justice 
communities as well as children and the elderly (AFCEC 2014b).  Therefore, the analysis herein 
considered where there are concentrations of children (e.g., homes, schools, and playgrounds/parks) as 
well as where the elderly would be found (e.g., nursing homes).  The analysis then determined whether 
these sensitive populations would be affected by proposed construction and operational activities.  
Analysis then identified if any adverse health or safety risks would be introduced.  If children or the 
elderly were exposed to adverse health and safety risks, then impacts would be considered significant.  
Children are defined as those individuals under the age of 18 years old and the elderly are defined as 
those who are aged 65 years or older. 

The environmental justice impact methodology includes the following evaluation to determine whether 
there would be disproportionate impacts to these communities. 
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Review impacts by alternative for 13 resources.  This step includes reviewing project-level and 
cumulative impact conclusions to identify significant unavoidable impacts.  Only those impacts that are 
classified as significant and unavoidable have the potential to create environmental justice effects.   

Identify significant unavoidable impacts that would affect human populations.  Significant 
unavoidable impacts that would not affect human populations would not be analyzed further because they 
would not have the potential to create environmental justice effects.  However, consultation with U.S. 
Fish and Wildlife Service and Alaska Department of Environmental Conservation (ADEC) will be 
conducted for any species under protection of the Endangered Species Act and Migratory Bird Treaty 
Act.  Other impacts would not be reviewed further. 

4.9.1 No-Action Alternative 

Under the No-Action Alternative, there would be no changes when compared to baseline conditions that 
could affect environmental justice populations disproportionately or impact the health and safety of 
children and the elderly.  See Section 3.9.2.1. 

4.9.2 Proposed Action Alternative 

4.9.2.1 Base 

Construction   

Acoustic Environment (Section 4.3.2).  No impacts were identified to off-base communities due to 
construction noise because the noise would not extend outside Eielson AFB boundaries.  Some on-base 
residential areas, schools, and a place of worship may be affected by construction noise; however, decibel 
levels would not reach levels that would introduce health risks and less than significant impacts were 
identified.  Therefore, no disproportionate or adverse impacts to environmental justice populations, 
children, or the elderly resulting from construction-generated noise are anticipated. 

Air Quality (Section 4.4.2).  Air pollutant emissions from construction would not degrade the regional air 
quality nor harm nearby sensitive receptors such as children and the elderly resulting from construction.  
There would be a less than 1.5 percent, temporary increase in criteria pollutant emissions during the 
construction period.  No disproportionate impacts from Proposed Action Alternative construction 
emissions are anticipated to environmental justice communities. 

Safety (Section 4.5.2).  To ensure their safety, the public would be prohibited from entering construction 
zones.  No adverse or significant safety impacts are identified under the Proposed Action Alternative; 
therefore, no disproportionate impacts to environmental justice communities.   

Water Resources (Section 4.12.2).  No significant impacts were identified for water quality resulting from 
construction activities and while 4 acres of on-base floodplains would support construction, no 
environmental justice, children, or elderly populations would be affected.  No disproportionate water 
quality or floodplain impacts from Proposed Action Alternative construction activities are anticipated to 
environmental justice communities. 

Hazardous Materials and Waste, Toxic Substances, and Contaminated Sites (Section 4.13.2).  No 
significant impacts were identified for these materials, substances, and sites.  Hazardous materials or toxic 
substances used or waste generated would be stored and/or disposed of according to federal, state, and 
local requirements and, therefore, would not interact with any of these sensitive populations.  No 
residential or educational institution renovations would be undertaken, so no opportunity for children and 
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the elderly to be exposed to lead-based paint or asbestos containing materials.  The proposed enlisted 
dormitory construction site would be near, but not coincide with an Installation Restoration Program Site.  
Close coordination with Environmental Restoration Program leadership would avoid adverse impacts.  
Military Response Area sites would not be affected.  In summary, less than significant impacts from 
contaminated sites would occur resulting from construction activities.  Therefore, no disproportionate or 
adverse impacts to these sensitive populations would occur. 

In summary, there would be no significant or adverse impacts resulting from the Proposed Action 
Alternative construction activities, therefore, no adverse or disproportionate impacts would be introduced 
to environmental justice populations, children, or the elderly. 

Operations 

Acoustic Environment (Section 4.3.2).  Under the Proposed Action Alternative aircraft-generated DNL 
equal to greater than 65 dB would increase for some areas outside of base boundaries but would not 
exceed 65 dB for any of the concentrations of children or the elderly (Figure 4.9-1), minority population 
areas (Figure 4.9-2), or low-income (Figure 4.9-3).  Noise levels less than 65 dB DNL are typically 
considered compatible with all land uses and sensitive receptors such as children and the elderly, see 
Table 3.3-2 for a listing of Air Force compatibility guidance.  Therefore, the Proposed Action Alternative 
would not introduce disproportionate impacts generated by aircraft noise to environmental justice 
populations, children, or the elderly on or off base. 

Supplemental noise analysis, however, does indicate that classroom learning interference would increase 
at all three on-base schools and a child development center because of increased aircraft operations (see 
Table 4.3-10).  These impacts would be considered adverse and potentially disproportionate.  As shown in 
Figure 4.3-5, Ben Eielson Junior/Senior High School and Crawford Elementary School would be exposed 
to DNL of 66 dB, which represents an increase of 5 dB from the No-Action Alternative (see  
Table 4.3-10).  The two schools, as well as Anderson Elementary School and the Child Development 
Center, would experience increases in classroom learning interference events of three per hour with 
windows open and two more events per hour with windows closed (see Table 4.3-10).  Off base, the 
Loving Learning Day Care center would experience a one-event per hour increase with windows open, an 
increase of one compared to the No-Action and baseline conditions.  This would not be considered 
adverse.  No other off-base schools would experience changes in noise levels when compared to the No-
Action Alternative. 

No residential areas or areas of concentrations of children and the elderly outside of Eielson AFB would 
be exposed to DNL greater than or equal to 80 dB.  Therefore, neither a potential for hearing loss nor non-
auditory health effects are anticipated to impact environmental justice populations, children, and the 
elderly.   

Safety (Section 4.5.2).  Operations and maintenance activities conducted on Eielson AFB would continue 
to be performed in accordance with all applicable safety directives.  There are no specific aspects of  
F-35A operations or maintenance that create any unique or extraordinary safety issues.  Less than 
significant impacts were identified for both on- and off-base populations; therefore, no disproportionate 
impacts are anticipated to environmental justice populations, children, or the elderly. 
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Figure 4.9-1.  Sensitive Populations (Children and the Elderly) and DNL Contours 45 dB and 

Greater for the Proposed Action Alternative 
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Figure 4.9-2.  Minority Population in the Community of Comparison and DNL Contours 65 dB and 

Greater For the Proposed Action Alternative 

 
Figure 4.9-3.  Low-Income Population in the Community of Comparison and DNL Contours 65 dB 

and Greater for the Proposed Action Alternative 
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Water Quality (Section 4.12.2).  Under the Proposed Action Alternative, an estimated 4 acres would be 
developed within the 100-year floodplains (see Figure 4.12-1).  This development would occur within the 
area identified to support aircraft shelters in the south loop.  This location would not affect any 
concentrations of environmental justice populations, children, or the elderly; therefore, no 
disproportionate or adverse impacts are anticipated. 

Hazardous Materials and Waste, Toxic Substances, and Contaminated Sites (Section 4.13.2).  Procedures 
for hazardous material and toxic substances management established for Eielson AFB would continue for 
aircraft operations and maintenance activities.  Less than significant impacts were identified to hazardous 
materials and toxic substances for the Proposed Action Alternative.  Established hazardous waste 
procedures would continue to be followed in F-35A aircraft operations and maintenance activities.  Less 
than significant impacts were identified for hazardous wastes if the Proposed Action Alternative were 
implemented.  For contaminated sites, no F-35A operations or maintenance activities would incur 
impacts.  In summary, no disproportionate or adverse impacts would occur to environmental justice 
populations, children, or the elderly.  

4.9.2.2 Airspace 

Acoustic Environment (Section 4.3.2).  The USEPA identifies a threshold for impacts/increases in noise 
levels of 10 dB or greater as very noticeable.  Under the Proposed Action Alternative subsonic noise 
levels do not increase more than 5 dB DNL; supersonic noise levels increase no more than 1 dBC; and the 
number of sonic booms generated during the busiest month (i.e., 6 weeks out of the year) would increase 
no more than 2 booms per busiest month.  In no instance are there adverse or significant impacts to the 
populations underlying northern JPARC airspace.  Therefore, no disproportionate health effects or 
environmental concerns would occur to environmental justice populations, children, or the elderly.   

Air Quality (Section 4.4.2).  The F-35A operations would represent a small portion of the activity 
currently underway in northern JPARC airspace.  The VOCs and NOx projected annual emissions would 
be substantially smaller compared to those generated by F-35As at the base.  This is because F-35As 
primarily would fly above the 3,000-feet mixing height and with a transport distance of at least 15 miles, 
emissions would be dispersed by the time they reach Denali National Park and Preserve, a PSD Class I 
area.  As a result, the Proposed Action Alternative would not represent a significant amount of emissions 
nor would emissions substantially contribute to an increase in visibility impairment to underlying national 
conservation areas, wildlife refuges, or WSRs.  Therefore, no disproportionate health effects or 
environmental concerns would occur to environmental justice populations, children, or the elderly. 

Safety (Section 4.5.2).  Under the Proposed Action Alternative, implementing existing response and 
avoidance measures and procedures would minimize the potential for significant adverse impacts from 
fires to lands and the public.  No midair collisions and few reported near misses have occurred within the 
existing northern JPARC airspace.  Pilot attentiveness to safe flight practices would continue to avoid 
impacts to recreational flights in the airspace.  Additionally, maintenance of situational awareness, and 
use of available communications for tracking the scheduled and near real-time status of the SUAs would 
help maintain a safe flying environment for all concerned.  Less than significant mishap impacts was 
identified under the Proposed Action Alternative; therefore, no disproportionate or adverse impacts to 
environmental justice populations, children, or the elderly. 

Water Resources (Section 4.12.2).  Under the Proposed Action Alternative, there would be no ground-
disturbing activities or personnel changes associated with training and operations conducted within 
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JPARC airspace.  Therefore, no impacts to water resources quality and quantity, stormwater systems, or 
floodplains would result from implementing the Proposed Action Alternative.  No disproportionate or 
adverse impacts to environmental justice populations, children, or the elderly. 

Hazardous Materials and Waste, Toxic Substances, and Contaminated Sites (Section 4.13.2).  The Air 
Force has specific emergency-response procedures for aircraft mishaps involving composite materials 
contained in Technical Order 00-105E-9.  Air Force Manual 10-2504 (December 2009) provides guidance 
for responding to major accidents and natural disasters and AFI 10-2501 provides response planning 
guidelines for major accident response, natural disasters, and enemy attack.  These procedures would be 
followed to ensure less than significant impacts to areas underlying northern JPARC airspace from 
hazardous materials and toxic substances.  No disproportionate or adverse impacts to environmental 
justice populations, children, or the elderly. 

4.10 NATURAL RESOURCES 

This section evaluates impacts to natural resources due to implementation of the Proposed Action 
Alternative and No-Action Alternative.  The existence and preservation of natural resources are 
intrinsically valuable; however, these resources also provide subsistence, recreational, aesthetic, and 
socioeconomic values to society and should be protected to the best means possible, and as required by 
law.  Impact analysis was conducted using knowledge of wildlife, vegetation, wetlands, and special status 
species occurrence data, where available, based on where construction-related ground disturbance, airfield 
operations, and other activities in JPARC airspace that would likely occur.  Contributing factors 
considered when assessing the significance of direct and indirect impacts on natural resources are based 
upon determinations of the importance, rarity, and sensitivity of the resource; as well as the duration and 
frequency of the impact source. 

4.10.1 No-Action Alternative  

4.10.1.1 Base 

Under the No-Action Alternative, no construction related activities would occur and there would be no 
changes to baseline noise environment or personnel numbers at Eielson AFB.  Therefore, no impacts to 
on-base natural resources are anticipated because of the No-Action Alternative. 

4.10.1.2 Airspace 

Under the No-Action Alternative, no changes to the existing aircraft operations would occur within 
northern JPARC airspace.  Noise levels due to overflights would thus remain unchanged over baseline 
levels.  Therefore, no changes in the baseline level of impacts to natural resources would result by 
implementing the No-Action Alternative. 

4.10.2 Proposed Action Alternative  

4.10.2.1 Base 

Sources of potential impacts to natural resources under the Proposed Action Alternative include increases 
in human and aircraft activity, changes in the current noise environment, and bird/wildlife-aircraft strikes.  
Under the Proposed Action Alternative, airfield operations would increase annually by 26,106, resulting 
in twice the number of operations over the No-Action Alternative conditions at Eielson AFB.  Upon 
completion of the beddown, 99 percent of all airfield operations would occur during the environmental 
daytime hours (7:00 a.m. to 10:00 p.m.).  On- and off-base areas exposed to DNL noise levels of 65 dB 
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and greater would increase by approximately 3,529 acres, from 3,331 to 6,860.  Wildlife strike and BASH 
related impacts are discussed in Section 4.5 Safety, and are excluded from further analysis in this section. 

Wildlife 

Studies on the effects of noise on wildlife have been predominantly conducted on mammals and birds (see 
Appendix E14.2). Studies of subsonic aircraft disturbances on ungulates (e.g., pronghorn, bighorn sheep, 
elk, and mule deer), in both laboratory and field conditions, have shown that effects are transient and of 
short duration, and suggest that the animals habituate to the sounds (Workman et al. 1992; Bowles 1995; 
Weisenberger et al. 1996).  In a study performed on bighorn sheep, elevated heart rates occurred during 
low-altitude overflights by F-16 jets, but this response rarely lasted more than 30 seconds and the sheep 
seemed to be less responsive after the first flyover (Workman et al. 1992).  Sheep also responded 
behaviorally in various studies including no response, minor behavior changes, and running (National 
Park Service 1994).  One study that measured the response of radio-collared moose to large-scale ground 
and aerial military training exercises, found temporal increases in heart rate that returned to normal within 
10 to 20 minutes of exposure (Andersen et al. 1996). 

Similarly, impacts to raptors and other birds from aircraft low-altitude flights were found to be brief, 
insignificant, and not detrimental to reproductive success (Smith et al. 1988; Lamp 1989; Ellis et al. 
1991; Grubb and Bowerman 1997).  Noises that are close, loud, and sudden and that are combined with a 
visual stimulus produce the most intense reactions. Rotary‐wing aircraft (helicopters) generally induce the 
startle affect more frequently than fixed‐wing aircraft (Gladwin et al. 1988; Workman et al. 1992).  Some 
species habituate to repetitive noises, especially noise associated with overflight of fixed‐wing aircraft, 
better than other species (Krausman et al. 1993). 

Increases in operations, overflights, and DNL noise levels could result in altered behavior or metabolic 
effects to wildlife species in areas surrounding the airfield.  Behavioral and physiological reactions to 
aircraft overflights as such are indications of temporary stress upon wildlife; however, the long-term 
implications to individuals have not been studied extensively.  Wildlife species in areas surrounding and 
adjacent to the airfield have historically been, and are currently exposed to frequent human and aircraft 
activity, and have likely habituated to these environmental conditions.  Some animals could be displaced 
because of increased DNL noise levels and aircraft activity surrounding the airfield; however, there is an 
abundance of similar, suitable habitat surrounding and adjacent to Eielson AFB that could be used. 

Displacement of wildlife to adjacent habitat would not represent a significant adverse impact to wildlife 
populations inhabiting areas with increased noise levels.  Wildlife species inhabiting areas surrounding 
new building construction and existing structure alteration projects could be subject to increases in noise 
level and human activity.  Any such increases would be temporary and therefore, would have minor 
impacts to wildlife in the area.  Wildlife could be startled and temporarily displaced in the presence of 
increased noise and activity, and would be expected to use adjacent habitat in such instances.  These 
impacts would be short in duration and would not present significant adverse impacts to wildlife species. 

Vegetation 

New construction projects associated with the Proposed Action Alternative would occur on lands where 
no existing structures are present (see Figure 2.2-6).  A 50-foot buffer area around proposed new building 
footprints was included in impact analyses to estimate conservatively vegetated areas impacted by 
construction related disturbance. 
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Impacted vegetated areas would consist of approximately 21 acres, half of which consists of landscaped 
grasses and the other half comprising black spruce, balsam fir, and shrub species.  Impacted grass areas 
around the airfield have been improved, or landscaped, and are currently maintained on a regular basis to 
reduce the amount of preferred wildlife habitat.  This discourages use by wildlife that could pose safety 
concerns for aircraft operations.  The 10 remaining unimproved acres represent an insignificant amount of 
habitat loss when compared to the entire unimproved areas on the installation (<0.001 percent).  
Additionally, these areas are located directly adjacent to the airfield, where historically they have 
experienced high levels of human and aircraft activity, and noise.  Therefore, no significant adverse 
impacts to vegetation would occur on base under the Proposed Action Alternative. 

Wetlands 

Wetlands areas are abundant on and around Eielson AFB, and account for approximately half of all areas 
on base.  Potential impacts to wetlands would be limited to areas in the south loop portion of the airfield 
where new construction related activities would occur (Figure 4.10-1).  A 50-foot buffer around proposed 
new building footprints was included in the impact analyses to estimate conservatively areas impacted by 
construction-related disturbance. 

Figure 4.10-1.  Proposed Action Alternative Facility and Infrastructure 
Construction and Modification in Wetland Areas 
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Based upon the current wetland data at Eielson AFB, an estimated 13.21 acres of wetlands would be 
removed due to construction related activities.  The U.S. Army Corps of Engineers will be consulted for 
the Jurisdictional Determination, which will be completed prior to the Final EIS.  Permitting through the 
U.S. Army Corps of Engineers for impacted jurisdictional wetland areas will be required prior to any 
ground disturbing activities.  To mitigate any unavoidable impacts to wetlands, the Air Force will develop 
compensatory mitigations in accordance with U.S. Army Corps of Engineers mitigation determination 
guidelines. 

There are no practicable alternatives for these wetland impacts because of the need to accommodate the 
aircraft hangars and shelters adjacent to F-35A operations facilities along the flight line, locate the south 
heating plant next to existing utility corridors, and place the flightline kitchen near aircraft operations and 
logistics areas.  The missile maintenance facility location was placed to allow for explosive safety 
distance requirements.    

Special Status Species 

As of April 2015, there are 33 listed or candidate animal species and one listed plant species that are 
covered by the Endangered Species Act (ESA) that are believed or known to occur in Alaska (U.S. Fish 
and Wildlife Service 2014).  The State of Alaska, Department of Fish and Game (ADFG) also maintains a 
State Endangered Species List that as of April 2015 lists five animal species, all of which are also listed 
and covered by the ESA.  There is no plant or animal species listed and covered by the ESA that are 
known or expected to occur at Eielson AFB. Additionally, there are no areas designated as Critical 
Habitat on Eielson AFB.  No affects to special status species, resulting from the Proposed Action 
Alternative, are anticipated. 

The Migratory Bird Treaty Act provides listed species protection from take.  Eielson AFB is located 
along the migratory bird Pacific Flyway and many species of migratory birds are known to occur at 
Eielson AFB; many of these are waterfowl that use the abundant wetlands, ponds, and lakes on and 
surrounding Eielson AFB.  Both the bald eagle (Haliaeetus leucocephalus) and golden eagle (Aquila 
chrysaetos) are known to occur at Eielson AFB, and are both listed and receive protections under the 
Migratory Bird Treaty Act; as well as, the Bald and Golden Eagle Protection Act (BGEPA).  To 
minimize potential effects, the base would continue implementing the 354 FW BASH Plan and Air 
Force tools (e.g., bird avoidance model and Avian Hazard Advisory System) and cooperating with 
local U.S. Department of Agriculture Wildlife Services. 

4.10.2.2 Airspace 

Sources of potential impacts to natural resources under the Proposed Action Alternative include increases 
in aircraft activity, changes in the noise environment, and bird aircraft strikes within the northern JPARC 
airspace.  Under the Proposed Action Alternative, operations occurring in northern JPARC airspace 
would increase over the No-Action Alternative by about 40 percent annually (see Table 4.2-1).  The F-
35A would rarely fly below 5,000 feet AGL and 60 percent of all operations would occur above 23,000 
feet MSL.  It was assumed that applicable flight restrictions, operations limitations, and seasonal 
adjustments prescribed in the 11th Air Force Alaska Airspace Handbook (pages 86 to 94 [July 2015]) 
would continue under the Proposed Action Alternative.  See Table 3.2-2 and Appendix D.1 for 
descriptions of these limitations.  
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General noise levels within airspace used by F-35As would negligibly increase.  Current forecasts 
estimate the F-35A would fly supersonic (above the speed of sound) approximately 3.5 percent of the 
time, increasing overall JPARC supersonic activity by approximately 10 percent, with 90 percent of  
F-35A supersonic flights occurring at altitudes greater than 30,000 feet MSL.  The number of sonic 
booms is expected to increase marginally (projected increase of three sonic booms during the busiest 
month within the entire airspace) above the No-Action Alternative.  Individuals may be affected by 
the increased sonic booms (increased startle behavior), but the slight increase in noise levels is not 
likely to adversely affect avian or other wildlife populations. 

An increase in airspace operations could result in direct mortality of birds involved in an aircraft collision. 
BASH related impacts are discussed in Section 4.5.2.2, and are not considered a significant impact to 
Migratory Bird Treaty Act species populations.  Again, to minimize potential effects, the base would 
continue implementing the 354 FW BASH Plan and Air Force tools (e.g., bird avoidance model and 
Avian Hazard Advisory System) and cooperating with local U.S. Department of Agriculture Wildlife 
Services. 

Wildlife 

General behavioral and physiological responses by terrestrial wildlife to aircraft overflights and general 
noise levels of the F-35A would be similar to those previously outlined in the on-base wildlife impact 
discussion in Section 4.10.1.1.  A sonic boom occurrence during supersonic flight activity in the JPARC 
airspace could result in startle effects such as posturing, walking, and running by terrestrial wildlife; 
however, wildlife inhabiting areas under the JPARC are currently exposed to supersonic flight activity 
and at lower levels (>15,000 feet MSL) than would be produced by F-35As. 

A study conducted on Dall sheep populations inhabiting areas underneath Yukon 1 and 2 MOAs (Lawler 
et al. 2005) reported no difference in behavior, survival rates, productivity, or population trends between 
areas mitigated and not mitigated for low-altitude military aircraft by the Alaska MOA EIS (Air Force 
1997).  Lawler et al. (2005) similarly concluded aircraft overflights to the Fortymile Caribou Herd, the 
most prominent herd in Interior Alaska whose range extends under various MOAs in the JPARC, did not 
cause deaths of caribou calves during calving periods.  Short-term effects to caribou due to overflights 
were described as, “generally mild when compared to that of perceived predators;” however, long-term 
effects to individuals have not been studied extensively.  Studies conducted on the effects of sonic booms 
on trout and salmon fish species found no evidence of increased mortality of exposed eggs due to sonic 
booms produced by military aircraft (Rucker 1973). 

Extensive mitigation measures are currently in place for areas within the JPARC that overfly critical 
habitat or hatchery areas to minimize potential impacts to “at-risk” wildlife populations including Dall 
sheep, the Delta caribou herd, peregrine falcons, salmon, and subsistence species.  These mitigations, 
which provide protections of all wildlife species in these avoidance areas, include seasonal and/or altitude 
restrictions and are detailed in Table 3.2-2 and Appendix D.1.  F-35A flight operations would adhere to 
all published airspace restrictions within JPARC.  Additionally, an increase of 40 percent to overall 
operations conducted in the JPARC airspace could produce mild and short-term responses to aircraft 
flights; therefore, no significant adverse impacts to wildlife populations are expected under the Proposed 
Action Alternative. 
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Special Status Species 

As presented in Section 3.2.2.2, only two threatened or endangered species have the potential to be found 
underneath the northern JPARC airspace (see Table 3.10-1). The two listed species are the Short-tailed 
albatross and Eskimo curlew, and the likelihood of their existence in the northern JPARC airspace would 
be negligible. No critical habitat lies underneath northern JPARC airspace. Therefore, no impacts to 
threatened or endangered species would occur under the Proposed Action Alternative. 

A wide variety of migratory bird species listed under the Migratory Bird Treaty Act occur within the 
northern JPARC airspace, including bald and golden eagles, which are also protected under the BGEPA, 
as well as trumpeter swans and peregrine falcons.  The F-35A operations, should the Proposed Action 
be implemented, are not expected to adversely affect these species, due to the continued 
implementation of mitigations identified in previous environmental analyses and decision documents 
(e.g., the 1997 Alaska MOA EIS and Record of Decision (ROD) and the 2013 JPARC EIS and 
ROD). These include:  

• Peregrine Falcon Avoidance.  The existing peregrine falcon Flight Avoidance Areas have been 
increased (2,000 feet AGL and 2 nautical miles (NM) either side of the river centerline on the 
Charley, Kandik, and Yukon Rivers) from April 15 to June 15 (Alaska MOA EIS 1997a), and 

• Eagle and Migratory Bird Avoidance.  The minimum altitude has been limited to 1,000 feet AGL 
in the new Fox 3 and Paxon MOAs from March 15 to September 30 (i.e., nesting season) to 
comply with the BGEPA (Air Force 2013a).  

Additionally, if needed to accommodate mission requirements and subject to funding, the Air Force may 
also coordinate with the USFWS to establish habitat use models and/or conduct bald and golden eagle 
nest surveys to establish low flying (500 feet AGL) areas outside of eagle habitat during the nesting 
season (March 15 to September 30) to comply with the BGEPA (Air Force 2013a). 

Other actions that would avoid adverse impacts is the continued communication of visual observations of 
migrating birds between pilots and range control personnel would reduce the risk of mid-air collisions and 
disturbance to migrating birds.  Such protocols and adherence to the current BASH plan would continue 
under the Proposed Action Alternative and would help reduce any adverse impacts to migrating birds.  

It is concluded that implementing the Proposed Action Alternative may affect, but is not likely to 
adversely affect bald and golden eagles and other migratory birds with ranges that could extend under the 
northern JPARC airspace, where the majority of the F-35A operations would be conducted. 

Vegetation and Wetlands 

Due to the lack of ground disturbing activities associated with the Proposed Action Alternative, F-35A 
operations would have no impact on vegetation or wetlands under the airspaces of the northern JPARC. 

4.11 EARTH RESOURCES 

Earth resources analysis involved examining the potential impacts on geology, topography, soils, and 
seismology of the Proposed Action.  The protection of unique geological features, minimization of soil 
erosion, and siting of facilities away from potential geological hazards (i.e., faults) are considered when 
evaluating the potential impacts of an action.  Generally, impacts can be avoided or minimized if proper 
construction techniques, erosion control measures, and structural engineering components are 
incorporated into project design.  The severity of an impact would be related to the effectiveness and 
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practicality of these techniques, measures, and components to minimize impacts to earth resources.  
While the F-35A would deliver ordnance and employ chaff and flares, it would operate within existing 
limitations and regulations and would not change no-action conditions.  Therefore, airspace operational 
impacts to earth resources are not carried forward for further analysis. 

4.11.1 No-Action Alternative 

4.11.1.1 Base 

Under the No-Action Alternative, construction would occur and there would be a negligible increase of 
impervious surfaces.  However, there would be no significant changes to topography, geology, or soils, 
and no seismic impacts are anticipated.  No significant impacts to geology, topography, soils, and 
seismology would result from the No-Action Alternative. 

4.11.1.2 Airspace 

No changes to training and operations within northern JPARC airspace would occur under the No-Action 
Alternative.  Therefore, no additional impacts to the baseline conditions of earth resources would result 
from implementing the No-Action Alternative in northern JPARC airspace. 

4.11.2 Proposed Action Alternative 

Proposed construction would occur on the developed portion of the base composed of fill material 
deposited atop reclaimed wetlands.  The layer consisting of cobble, gravel, and soil, formed over 40 years 
ago, provides a firm, stable platform for construction activities.  Approximately 66 acres would be 
disturbed for proposed construction.  The sites proposed for new construction lie on a flat area of the base 
and would not generate excess runoff and erosion.  Most of the construction would occur on areas of the 
base that have been previously disturbed or are currently occupied by existing buildings or structures.  
Any needed fill would be taken from on-base resources.  As such, no significant impacts to geology, 
topography, and soils would occur. 

Although Eielson AFB lies in a seismically active area, most earthquakes are low in magnitude with only 
the highest few reaching a magnitude of 5.0 on the Richter scale.  Construction would not affect seismic 
activity nor would the proposed construction be exposed to unique seismic risks requiring additional 
design and construction criteria beyond what is normal for the Fairbanks area.  Therefore, no significant 
impacts would result from the seismic conditions at Eielson AFB. 

4.12 WATER RESOURCES 

This section evaluates impacts to surface and groundwater systems that could occur because of the 
Proposed Action Alternative and No-Action Alternative.  The protection of surface and groundwater 
sources during ground disturbing activities, changes to potable and wastewater systems, and disturbance 
of areas located within the 100-year floodplain boundaries were considered when evaluating potential 
impacts to water resources.  Water resources would be adversely impacted if there is adverse modification 
of the floodplain, uncontrolled erosion and sedimentation due to stormwater runoff, exceedances in 
potable water systems capacities, or pollution discharged into impaired water bodies to exceed Total 
Maximum Daily Loads.  Impact analyses relating to hazardous waste creation and spills due to operations 
and training are included in Section 4.13 Hazardous Materials, Hazardous Waste, Toxic Substance, and 
Contaminated Sites, and are not analyzed in this resource section. 

 



F-35A Pacific Operational Beddown Draft EIS  August 2015 

4-62 4.0 Environmental Consequences  

4.12.1 No-Action Alternative  

4.12.1.1 Base 

Under the No-Action Alternative no construction related activities would occur, there would be no 
increase in impervious surfaces, and no changes in personnel numbers at Eielson AFB.  Therefore, no 
additional impacts to existing water resource conditions on Eielson AFB would result from the No-Action 
Alternative. 

4.12.1.2 Airspace 

No changes to training and operations within northern JPARC airspace would occur under the No-Action 
Alternative.  Therefore, no additional impacts to the baseline conditions of water resources would result 
from implementing the No-Action Alternative in northern JPARC airspace. 

4.12.2 Proposed Action Alternative  

Under the Proposed Action Alternative, construction of new F-35A training, operations, and support 
facilities would occur in the south loop area of the existing airfield.  Additional facilities would be altered 
and/or constructed in previously disturbed areas with existing structures.  The approximate footprint of 
new construction, including an additional 50-foot buffer, would be close to 21 acres.  It is expected that 
2,927 new personnel and dependents associated with the F-35A basing will be stationed at Eielson AFB, 
which represents an increase of approximately 49 percent over the current population. 

4.12.2.1 Base 

Quantity  

The arrival of personnel and dependents to Eielson AFB would occur incrementally over 2 to 3 years.  
According to a 2010 water use report by the U.S. Geological Survey, the average total per capita use of 
public water was 148 gallons per day for FNSB, including Eielson AFB (U.S. Geological Survey 2010).  
Therefore, with an estimated population increase of 2,765 individuals (assuming 148 gallons/day/capita), 
the additional demand on water supply from aquifers located at and nearby Eielson AFB is estimated to 
be 409,220 gallons per day (0.41 million gallons per day).  As this aquifer is part of a vast system and 
receives constant recharge from the nearby Tanana and Chena Rivers, an increase in less than 6 percent of 
the FNSB population would not adversely affect water quantity within the local aquifer system.  
Additionally, increases of wastewater due to additions in personnel and dependents would not exceed the 
wastewater permitted level of 2 million gallons per day.  Under the No-Action Alternative, about 500,000 
gallons per day of domestic and industrial wastewater is generated.  A 49-percent increase in the base 
population would not introduce significant impacts to either potable or wastewater resources. 

Quality 

Impacts to water quality due to construction-related activities would be minimized or eliminated by the 
incorporation of proper construction, erosion control, and structural engineering techniques into the final 
project design and construction.  Drinking water will continue to be monitored for contaminants using 
USEPA-approved methods (see Section 4.13.2.1 for further discussion).  No significant impacts to water 
quality are anticipated under the Proposed Action Alternative. 
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Stormwater 

New construction would be conducted in compliance with the 2011 (or the most recent) National 
Pollutant Discharge Elimination System for Discharges from Large and Small Construction Activities 
(National Pollutant Discharge Elimination System Permit AKR100000).  About 21 acres of impervious 
surfaces would be introduced.  Localized increases in stormwater run-off could potentially occur in these 
areas; however, any possible increases would not exceed the current capacities of stormwater systems at 
Eielson AFB.  Construction practices to reduce soil erosion and run-off (e.g., silt fences) and minimize 
pollution of stormwater (e.g., spill plans) would be adhered to and incorporated into final planning and 
construction. Stormwater Best Management Practices and Standard Operating Procedures are detailed in 
the Eielson AFB Stormwater Pollution Prevention Plan.  Garrison Slough, a stormwater drainage ditch, is 
the only designated impaired water body located on the installation (specifically with polychlorinated 
biphenyl) (Eielson AFB 2014c).  However, construction would not occur in areas likely to affect the 
slough nor would the Proposed Action Alternative introduce increased levels of polychlorinated biphenyl.  
No significant impacts to stormwater systems are anticipated under the Proposed Action Alternative. 

Floodplains 

Executive Order (EO) 11988, Floodplain Management requires federal agencies to avoid to the extent 
practicable any possible long- and short-term adverse impacts associated with the occupancy and 
modification of floodplains and to avoid direct and indirect support of floodplain development wherever 
there is a practicable alternative.  Due to the specific operation and support facilities necessary for basing 
the F-35A aircraft, these facilities must be located within proximity to the airfield and thus, will occur 
within floodplains.  During facility planning, floodplain impacts were avoided and minimized, to the best 
extent possible.  However, due to the high amount of areas in the 100-year floodplain found on the 
installation, and in particular the airfield areas, floodplain impacts were unable to be completely avoided.   

Under the Proposed Action Alternative, an estimated 4 acres would be developed within the 100-year 
floodplains (Figure 4.12-1).  This development would occur within the area identified to support aircraft 
shelters in the south loop.  The facility placement is restricted by its requirement to accommodate 
explosive safety distance arcs, and the F-35A operation and maintenance facilities proposed on the flight 
line; there was no other practicable alternative for this facility’s placement.  Per EO 11988, public review 
and comment are to be solicited for any project that proposes development within a 100-year floodplain.  
The public notification for potential impacts to the floodplain will be included with the draft EIS Notice 
of Availability.  These notifications appeared in the Federal Register and local newspapers.  The 
comment period is 45 days to review and respond to potential impacts to the floodplain.  
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Figure 4.12-1.  Proposed Action Alternative Facility and Infrastructure Construction and 

Modifications within the 100-Year Floodplain 

Adherence to the flood risk management standards detailed in EO 13690 and policies and procedures 
outlined in the Eielson AFB Integrated Natural Resources Management Plan, would ensure impacts to 
floodplains and facilities constructed within floodplains are minimized to less than significant.  Strategies 
include the elevation of utilities to reduce water infiltration, and the correct anchoring of structures and 
impervious surfaces to eliminate sinks and/or swells associated with water levels. 

Increases in personnel and dependents associated with Proposed Action Alternative would not exceed the 
base’s potable water and wastewater capacities.  Management practices and standard operating 
procedures as detailed in the base Stormwater Pollution Prevention Plan ensures that significant impacts 
would be avoided.  New construction within the 100-year floodplain would also adhere to established 
floodplain management objectives and structure construction to avoid adverse effects to floodplains.  
Therefore, no significant impacts to water resources would occur under the Proposed Action Alternative. 
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4.12.2.2 Airspace 

Under the Proposed Action Alternative, there would be no ground disturbing activities or personnel 
changes associated with training and operations conducted within northern JPARC airspace.  Therefore, 
no impacts to water resources quality and quantity, stormwater systems, or floodplains would result from 
implementing the Proposed Action Alternative in JPARC airspace. 

4.13 HAZARDOUS MATERIALS, HAZARDOUS WASTES, TOXIC SUBSTANCES, 
AND CONTAMINATED SITES 

A comparative analysis of existing and proposed hazardous materials and waste management practices 
was performed to evaluate impacts.  For the two alternatives, the analysis includes impacts from 
construction activities as well as the proposed F-35A operational activities.  The analysis considers the 
magnitude of anticipated increases in hazardous waste generation when compared to historic levels, 
existing management practices, and storage capacity.  For Installation Restoration Program, Compliance 
Restoration Program, and Military Munitions Response Program sites, the methodology compares the 
proximity of the proposed construction to the sites and considers operational uses of the facilities to 
determine the impacts to contaminated sites. 

4.13.1 No-Action Alternative 

4.13.1.1 Base 

Under the No-Action Alternative, existing military flight training would continue to originate from 
Eielson AFB.  Proposed construction and modifications to buildings at Eielson AFB would not occur nor 
would F-35A aircraft operations occur.  Hazardous materials and waste, toxic substances, and 
contaminated sites would continue to be managed in compliance with state and federal laws and 
regulations, as well as Air Force directives and instructions. 

4.13.1.2 Airspace  

All use of hazardous materials and waste and toxic substances would be confined on base and do not 
apply to operations within northern JPARC airspace; therefore, no impacts. 

4.13.2 Proposed Action Alternative 

4.13.2.1 Base 

Hazardous Materials 

The F-35A was designed to reduce the quantities and types of hazardous materials needed for 
maintenance purposes, and would be less than the materials generated for maintaining the F-16s.  The 
major differences between the F-35A and F-16 would be the omission of hydrazine, cadmium fasteners, 
chrome plating, copper-beryllium bushings, and the use of a non-chromium primer, instead of primers 
containing cadmium and hexavalent chromium currently used for F-16 aircraft (Joint Program Office 
2009, 2008).  The F-35A replaces the hydrazine canister (currently used by the F-16s) with an integrated 
power package.  It is a small jet engine used for emergency engine restart situations, thus eliminating the 
potential for hydrazine leaks. 

The elimination of the hazardous substances discussed above reduces the amount of hazardous materials 
used per aircraft thus reducing the potential impacts to the environment.  However, because there would 
be an increase of aircraft based at Eielson AFB, there also would be an overall increase in hazardous 
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materials use.  Procedures for hazardous material management established for Eielson AFB (see Section 
3.13.2.1) would continue during all construction and renovation activities as well as in future aircraft 
maintenance operations. These existing practices and procedures can accommodate the increase of 
hazardous materials.  The types of materials recycled from F-35A maintenance would be similar to 
aircraft currently operating at Eielson AFB and no changes to recycling procedures would be required.  
Less than significant impacts would occur to hazardous materials if the Proposed Action Alternative were 
implemented. 

Hazardous Waste 

The types of hazardous waste streams generated by F-35A operations are expected to be less than those 
generate by F-16 aircraft because operations involving hydrazine, cadmium and hexavalent chromium 
primer, and various heavy metals have been eliminated or greatly reduced for the F-35A (Joint Program 
Office 2010, 2008).  Hazardous waste quantities would increase because there would be more operating 
aircraft than under the No-Action Alternative.  Eielson AFB would continue to operate within its large 
quantity generator hazardous waste permit conditions.  In addition, established hazardous waste 
procedures would continue to be followed during future squadron operations and for all construction and 
renovation that may occur in association with the Proposed Action Alternative.  The disposal of low 
observable coatings and demilitarization activities would be contracted to a vendor permitted to dispose 
of such materials, and would not affect the waste streams at Eielson AFB.  Less than significant impacts 
would occur to hazardous wastes if the Proposed Action Alternative were implemented. 

Toxic Substances 

Any structures proposed for upgrade or retrofit would be inspected for asbestos containing material and 
lead-based paint according to established Eielson AFB procedures prior to any renovation activities.  If 
any issues are discovered during renovation activities, all asbestos containing material would be properly 
removed and disposed of prior to or during demolition in accordance with 40 CFR 61.40 through 157 and 
established Eielson AFB procedures.  Any lead-based paint would also be managed and disposed of in 
accordance with Toxic Substance Control Act, OSHA regulations, Alaska requirements (regarding site 
work practices for buildings with lead-based paint), and established Eielson AFB procedures.  No 
significant impacts associated with toxic substances are anticipated under the Proposed Action 
Alternative. 

Installation/Environmental and Compliance Restoration Programs 

Proposed construction activities would be located in the south loop and overlap or lie adjacent to 
Installation Restoration Program site Operable Unit 1 and Compliance Restoration Program sites PL001, 
S503 and SO504 (see Figures 3.13-1 and 3.13-2).  The proposed dormitory construction site would be 
near Installation Restoration Program Site ST59.  Although these restoration program sites coincide with 
proposed renovation and/or construction sites, close coordination with Environmental Restoration 
Program leadership would occur to avoid adverse impacts. 

Military Response Area sites also occur near proposed construction areas but none coincides with the 
areas of proposed construction.  The Munitions Response Area sites include a disused Ammunition 
Dump, Small Arms Range, and an area called Gun Butt.  These sites were investigated, no munition 
hazards were detected, and no further action was recommended. 
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Residues from Aqueous Film Forming Foam (fire-fighting foam) containing perfluorooctanesulfonic acid 
and perfluorooctanoic acid were recently detected in ground water.  It appears to have resulted from using 
this foam for training at the fire stations and in response to actual aircraft fires.  Eielson AFB is working 
closely with USEPA and ADEC to determine future course(s) of action(s).  It is not expected that 
response actions would interfere with F-35A construction; however, some additional measures during 
construction may be required if dewatering is necessary.  The F-35A operations would not increase health 
risks or alter existing conditions of these residues when compared to the No-Action Alternative. 

The Proposed Action Alternative would involve a slight increase of hazardous materials and waste that 
fall well within the base’s capability to manage.  Management practices for toxic substances such as 
lead-based paint and asbestos would continue.  Proposed construction would have no effect on 
Installation Restoration Program, Compliance Restoration Program, or Munitions Response Area 
restoration sites.  Therefore, no adverse impacts to hazardous materials and waste, toxic substances, or 
contaminated sites would occur under the Proposed Action Alternative. 

4.13.2.2 Airspace  

The Air Force has specific emergency-response procedures for aircraft mishaps involving composite 
materials contained in Technical Order 00-105E-9 (Air Force 2001).  Air Force Manual 10-2504 provides 
guidance for responding to major accidents and natural disasters and AFI 10-2501 provides response 
planning guidelines for major accident response, natural disasters, and enemy attack.  These procedures 
would be followed to ensure less than significant impacts to areas underlying northern JPARC airspace 
from hazardous materials and toxic substances. 

4.14 RECREATIONAL AND VISUAL RESOURCES 

Impacts to recreational resources were determined by assessing change to the opportunities for and access 
to recreational activities (e.g., camping, hiking, fishing, canoeing) and predicting user response to those 
changes.  Potential effects to recreation would result from changes to noise from overflights that could be 
perceived as incompatible with current uses, particularly wilderness aesthetics. 

Lacking a quantitative or regulatory standard for recreation and visual impacts from aircraft overflight, 
this analysis considers the degree of change to overall noise levels and visual quality in defining potential 
impacts to underlying uses and activities.  While human perception of, and reaction to, noise can vary, in 
general, most people can detect a 3-dB change, while few can discern a 1- or 2-dB change.  Even below 
65 dB DNL, a 3-dB change can be perceived as a degradation of the noise environment (Air Force 
2013a).  Visual impacts are characterized by the level of change to the characteristic landscape resulting 
from the Proposed Action Alternative. 

Quiet and naturalness is an intrinsic part of some recreational experiences.  The Bureau of Land 
Management, U.S. Fish and Wildlife Service, National Park Service, U.S. Forest Service, and the Alaska 
Departments of Natural Resources and Fish and Game are mandated to manage wilderness areas, 
recreational areas, and other specially managed lands areas for their intrinsic qualities.  This includes 
maintaining the natural setting and allowing minimal human disturbance and development.  Management 
goals for these special use areas could be negatively affected by increased noise and disturbance 
associated with military overflights.  The quality of recreational experiences in these areas could also be 
affected, depending upon the type of recreation and remoteness of the area. 
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The visual impact of the Proposed Action Alternative was determined by assessing the change and 
predicting the viewer response.  The change could be in the visual character and/or visual quality of the 
landscape.  The first step in determining visual resource change was to assess the compatibility of the 
Proposed Action with the existing visual character of the landscape.  The second step compared the visual 
quality of the existing landscape with the projected visual quality.  Viewer response to the changes is the 
sum of viewer exposure and viewer sensitivity to the proposal.  The resulting level of visual impact was 
determined by combining the severity of change with the degree to which people are likely to oppose the 
change. 

4.14.1 No-Action Alternative 

4.14.1.1 Base 

Under the No-Action Alternative, there would be no change from baseline conditions.  Therefore, 
implementing the No-Action Alternative would not introduce significant impacts to recreational or visual 
resources. 

4.14.1.2 Airspace  

Under the No-Action Alternative, there would be no change from baseline conditions.  Therefore, 
implementing the No-Action Alternative would not introduce significant impacts to recreational or visual 
resources. 

4.14.2 Proposed Action Alternative 

4.14.2.1 Base 

Under the Proposed Action Alternative, the number of total airfield operations would increase, resulting 
in increased noise levels in areas used for recreational purposes on and off base.  Military jet overflights 
can adversely affect recreation activities for those who value or expect a natural soundscape.  However, 
visitors can distinguish between concepts of annoyance and interference produced by aircraft sound.  
Annoyance is an emotional reaction, while interference is more of a subjective judgment.  Studies have 
indicated that if visitors know that they could see or hear aircraft while in a remote area, they are less 
annoyed by aircraft noise (Miller 1999).  Inhabitants of the base and surrounding communities have lived 
with a military presence since the establishment of Eielson AFB in 1943.  Therefore, any increase in 
sound would not significantly impact the setting or experiences that people have on  or off base.  In terms 
of the visual landscape, new facilities would be consistent with existing military base facilities.  Under the 
Proposed Action Alternative, no significant impacts to recreational and visual resources are anticipated. 

4.14.2.2 Airspace  

As identified in Section 3.14, there are many recreational and special use areas under the northern JPARC 
airspace (see Figure 3.14-1).  The Air Force has made an extensive effort to identify these areas, and to 
the extent possible, minimize unavoidable noise and visual impacts.  As noted in Section 2.2.1.3, JPARC 
airspace is managed in accordance with the 11th Air Force Alaska Airspace Handbook, which identifies 
all the limitations, restrictions, and mitigations such as seasonal flight avoidance areas military pilots 
must comply with when operating in these airspace units.  Table 4.14-1 summarizes restrictions in 
applicable airspace units.  Dissemination of this information to military pilots is accomplished by briefing 
all pilots prior to operating in the airspace, through the 11th Air Force Alaska Airspace Handbook, and 
access to the 11th Air Force website.   
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Table 4.14-1.  Summary of Airspace Limitations over Special Use Areas 
MOA Special Use Area Airspace Unit in feet 

(floor – ceiling) 
Avoidance Distance/ 
Altitude floor / Dates 

Birch Birch Lake State Recreation Area 500 AGL – 5,000 MSL 1 nautical mile (NM) radius / 2,000 AGL / May 15 to 
September 30 

Buffalo/ 
Delta 4 

a. Delta WSR 
b. Healy Lake 
c. Donnelly Creek State Recreation Area 
d. Lake George 

300 AGL – 18,000 MSL 

a. 5 NM either side of the river / 5,000 MSL / June 27 to 
July 11 

b. 3 NM around / 6,000 MSL / All Year 
c. 1 NM around / 2,000 AGL / May 15 to September 30 
d. 2 NM around / 1,500 AGL / All Year  

Delta 2 Birch Lake State Recreation Area 5,000 AGL – 17,999 MSL 1 NM radius / 2,000 AGL / May 15 to September 30 
Fox 1 Delta WSR 5,000 AGL – 18,000 MSL 5 NM either side of the river / 5,000 MSL / June 27 to July 11 
Fox 2 Delta WSR 7,000 MSL – 18,000 MSL 5 NM either side of the river / 5,000 MSL / June 27 to July 11 
Fox 3 Delta WSR 5,000 AGL – 18,000 MSL 5 NM either side of the river / 5,000 MSL / June 27 to July 11 

Yukon 1 
a. Charley WSR/Yukon-Charley Rivers National 

Conservation Area 
b. Chena State Recreation Area 

100 AGL – 18,000 MSL 
a. 2 NM either side of Yukon and Charley Rivers / 2,000 

AGL / April 15 to September 15 
b. Identified area / 1,500 AGL / May 1 to September 30 

Yukon 2 

a. Steese National Conservation Area/ Birch Creek 
WSR 

b. Charley WSR/Yukon-Charley Rivers National 
Conservation Area 

c. Yukon Flats National Wildlife Refuge 

100 AGL – 18,000 MSL 

a. Identified Area / 3,000 AGL / All Year 
b. 2 NM either side of Charley River / 2,000 AGL / April 15 

to September 15 
c. No specific avoidance areas identified 

Yukon 3A 
Low/3 High Yukon-Charley Rivers National Conservation Area 100 AGL – 18,000 MSL 2 NM either side of Yukon River / 2,000 AGL / April 15 to 

September 15 

Yukon 3B Fortymile Wild and Scenic Area 2,000 AGL – 18,000 MSL No specific avoidance areas identified, however, the floor of 
the MOA is already 2,000 feet AGL 

Yukon 4 
a. Charley WSR/Yukon-Charley Rivers National 

Conservation Area  
b. Yukon Flats National Wildlife Refuge 

100 AGL – 18,000 MSL 
a. 2 NM either side of Yukon and Charley Rivers / 2,000 

AGL / April 15 to September 15 
b. No specific avoidance areas identified 

Yukon 5 Yukon Flats National Wildlife Refuge 5,000 AGL – 18,000 MSL No specific avoidance areas identified, however, the floor of 
the MOA is already 5,000 feet AGL 

Source:  11th Air Force 2015.   
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Under the Proposed Action Alternative, an increase in the frequency of airspace operations would occur; 
however, the noise levels (see Section 4.3.2.2) would remain similar as found under the No-Action 
Alternative (see Tables 4.3-13 and 4.3-14, and as illustrated in Figures 4.3-9 and 4.3-10).  In no instances 
would the Ldnmr exceed 52 dB, and with the exception of the Steese National Conservation Area/Birch 
Creek WSR, all other special use areas would experience Ldnmr of less than 45 dB during the busiest 
month (i.e., for 6 non-consecutive weeks between April and October).  In terms of supersonic operations, 
CDNL would remain below 54 dB (see Table 4.3-17) over special use areas, with only the Steese 
National Conservation Area/Birch Creek WSR, and the Charley and Fortymile WSRs area experiencing a 
1-dB increase.  Yukon-Charley Rivers National Preserve, Yukon Flats National Wildlife Refuge, and 
Lake George would experience a one-boom per busiest month increase and the Steese National 
Conservation Area/Birch Creek WSR and Charley WSR would experience a two-boom per busiest month 
increase. 

Some individuals may perceive this noise increase as interfering with the quality of their recreation; 
however, the F-35A would be conducting activities similar to those currently conducted by the F-16, but 
at predominantly higher altitudes, resulting in a negligible increase in noise levels on the ground.  
Likewise, overflights would not change the visual experience of the characteristic landscape.  
Consequently, in combination with the currently identified mitigations measures, increases in noise 
associated with the Proposed Action Alternative would not result in significant impacts to recreational or 
visual resources.  
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5.0 CUMULATIVE EFFECTS 

Council on Environmental Quality (CEQ) regulations implementing the National Environmental Policy 
Act (NEPA) require that the cumulative impacts of a proposed action be assessed.  A cumulative impact 
is defined as the following: 

“…the impact on the environment which results from the incremental impact of the action 
when added to other past, present, and reasonably foreseeable future actions regardless of 
what agency (federal or non-federal) or person undertakes such other actions.  Cumulative 
impacts can result from individually minor but collectively significant actions taking place 
over a period of time.” (40 Code of Federal Regulations [CFR] § 1508.7) 

CEQ’s guidance for considering cumulative effects states that NEPA documents “should compare the 
cumulative effects of multiple actions with appropriate national, regional, state, or community goals to 
determine whether the total effect is significant” (CEQ 1997).  The first step in assessing cumulative 
effects therefore, involves identifying and defining the scope of other actions and determining their 
interrelationship with the proposed action.  The scope must consider whether other projects coincide with 
the location and timetable of the proposed action and other actions.  Past, present, and reasonably 
foreseeable future actions were examined, including both military actions in the region as well as other 
federal and non-federal actions to determine if they interact with the Proposed Action Alternative.  After 
examining these actions, the analysis determined the nature of the interaction.  An analysis of how the 
impacts of the defined actions might affect or be affected by those resulting from the proposed action for 
each of the environmental resources discussed in this Environmental Impact Study (EIS) are provided for 
Eielson Air Force Base (AFB). 

To ensure a rigorous assessment of potential cumulative impacts, this analysis sought information on 
military actions, other federal actions, and non-federal actions in the Fairbanks North Star Borough 
(FNSB).  Public documents prepared by federal, state, and local governments formed the primary source 
for defining actions.  Scoping also provided an opportunity to gain insight into such actions.  Documents 
used to define these other actions included notices of intent, EISs, and environmental assessments, 
management and land use plans, ordinances, other NEPA studies, and economic and demographic 
projections. 

At Eielson Air Force Base (AFB), information was gathered from base planners, environmental 
managers, and operations staff.  Community representatives and state and federal land managers provided 
information on actions outside the base in the surrounding areas.  For the ranges and airspace, primary 
sources of information consisted of the managing and scheduling entities, as well as federal and state 
agencies with lands underlying the Joint Pacific Alaska Range Complex (JPARC) airspace. 

Eielson AFB is an active military installation that undergoes changes in missions and training 
requirements in response to defense policies, current threats, and tactical and technological advances.  
The base, like any other major institution (e.g., university, industrial complex), requires new construction, 
facility improvements, infrastructure upgrades, and maintenance and repairs.  In addition, tenant 
organizations may occupy portions of the base, conduct aircraft operations, and maintain facilities.  All of 
these actions (i.e., mission changes, facility improvements, and tenant use) would continue to occur 
before, during, and after the Proposed Action Alternative is implemented.  For purposes of this analysis, 
the timeframe bounding the cumulative analysis spans from 2016 (when facility construction supporting 
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the F-35A beddown would begin) and ends in 2021, when both F-35A squadrons would be fully 
operational. 

5.1 Past and Present Actions Relevant to the Proposed Action Alternative 

This EIS provides decision makers with the cumulative effects of the Proposed Action Alternative; as 
well as, the incremental contribution of past, present, and reasonably foreseeable actions.  Recent past and 
ongoing military action in the region were considered as part of the baseline or existing conditions in 
Chapter 3.  As they impacted the F-35 Beddown at Eielson AFB, these actions were analyzed in  
Chapter 4. 

5.1.1 Department of Defense Actions 

There are only two other military actions ongoing which could impact the F-35 Beddown analysis:  
Infrastructure and Operational Support for the 25th Aviation Regiment Company D Unmanned Aircraft 
System and Stationing (or Gray Eagle) and Army 2020 Force Structure Realignment at Fort Wainwright. 

Infrastructure and Operational Support for the 25th Aviation Regiment Company D Unmanned Aircraft 
System (or Gray Eagle): 

The Army is evaluating two alternatives for operating the Gray Eagle Unmanned Aerial Vehicles 
(UAVs):  operating them out of Fort Wainwright or out of Eielson AFB.  The proposed action would 
bring about 130 military personnel to Fort Wainwright.  If the second alternative were chosen, 
construction of hangar facilities on the north end of Eielson AFB’s flight line would take place between 
fiscal year 2016 (FY16) and FY19 (U.S. Army 2015).  About 6 acres of land would be developed to 
support the UAV mission.  The impacts of locating this Army mission on Eielson are being analyzed in a 
separate NEPA document. 

Army Force Structure Realignment: 

In early July 2015, the Army announced troop reductions at Fort Wainwright, which were substantially 
lower than estimates of 5,800 military personnel reduction made in 2014.  The announcement identified 
that only 73 military positions would be eliminated.  This reduction would have only a negligible impact 
on the socioeconomics of the Fairbanks North Star Borough, and would not introduce any adverse 
cumulative impacts when considered with the Proposed Action Alternative to base and operate F-35A 
aircraft at Eielson AFB.  

5.1.2 Non-Department of Defense Actions 

The cities of Fairbanks and North Pole have three reasonably foreseeable infrastructure projects that are 
planned or underway in the local area, with impacts that would only affect soils, air quality, and 
recreation (Table 5.1-1).  None of these actions would change the analysis of impacts for the F-35 
Beddown, or lead to significant cumulative impacts.
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Table 5.1-1.  Fairbanks and North Pole Current and Reasonably Foreseeable Actions 

Project Name/Description Planned Year of 
Implementation 

Resources Potentially 
Affected 

Magnitude of 
Impact 

Richardson Highway: MP 
353-357, Safety/Access 
Improvements  

2015-2020 Air Quality, Soils Minor 

Richardson Highway MP 359 
Railroad Overpass 2015-2020 Air Quality, Soils Minor 

Plack Road Bike/Pedestrian 
Facility: North Pole 2015-2020 Air Quality, Soils, and 

Recreation Minor 

Because these projects primarily involve construction, their impacts would be localized and of short 
duration.  There impacts would be similar to those analyzed in this EIS, which were found to be minor.   

5.2 Analysis of Cumulative Effects 

The following analysis first considered whether these reasonable foreseeable actions could affect, or be 
affected by those resulting from the Proposed Action Alternative at Eielson AFB.  Second, an evaluation 
was made to determine whether such a relationship would result in potentially additive impacts not 
identified when the Proposed Action Alternative is considered alone.  

5.2.1 Cumulative Impacts with other Department of Defense Actions in the Region 

The Infrastructure and Operational Support for the 25th Aviation Regiment Company D Unmanned 
Aircraft System (or Gray Eagle) proposal would beddown Unmanned Aircraft Vehicles (UAVs) at 
Eielson AFB.  In the event that the Air Force agrees to the Army’s Aviation Company proposal, the 
predominant cumulative impacts would be in the resource areas of Airfield and Airspace Operations and 
Management, Acoustic Environment, and Air Quality. No other actions were identified that could interact 
in a cumulative nature with the Proposed Action Alternative. 

5.2.1.1 Airfield and Airspace Operations and Management 

Airfield 

With the increase in airfield operations anticipated when the F-35s become fully operational at Eielson 
AFB, close coordination would be required between Army aviation personnel and Eielson AFB Airfield 
Operations to ensure UAV operations are safely integrated into the operations schedules.  Initial 
discussions between the Air Force and Army identified this as an issue that must be worked out prior to 
any decision on the beddown location.  Sharing airfield operations could have some impacts, however, 
scheduling and adherence to local airfield rules and regulation would introduce less than significant 
impacts when considered cumulatively with this Proposed Action Alternative. 

Airspace 

The Army UAV beddown at either Fort Wainwright or Eielson AFB may increase the use of restricted 
airspace over Army training areas.  Transit through civilian airspace would follow protocols set by FAA 
to maintain safety for all pilots, both military and civilian.  Sharing airfield operations could have some 
impacts, however, scheduling and adherence to local airfield rules and regulation would introduce less 
than significant impacts when considered cumulatively with this Proposed Action Alternative. 
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5.2.1.2 Acoustic Environment 

Noise generated during operations should not appreciably increase the noise environment at or around 
Eielson AFB airfield, or in northern JPARC airspace.  Fighter jet-generated noise would continue to 
dominate sound levels at the airfield and in the training airspace.  No cumulative impacts are anticipated 
when considered with the Proposed Action Alternative. 

5.2.1.3 Air Quality 

Under the Proposed Action Alternative, criteria pollutants would not be adversely affected, as presented 
in Table 5.2-1 cumulatively, criteria pollutants generated by UAV and F-35A operations would not 
exceed levels to deteriorate regional air quality at Eielson AFB. 

Table 5.2-1.  Cumulative Pollutant Emissions 

Pollutant of Concern UAV 
emissions1 

F-35 
emissions Total 

Carbon Monoxide (CO) 13.61 236.1 249.71 
Sulfur Dioxide (SO2) 0.26 12.3 12.56 
Nitrogen Oxide (NOx) 5.65 118.1 123.75 
Particulate Matter 2.5 (PM2.5) 0.26 17.5 17.76 

Note:  1From Table 3-2 of the Gray Eagle EA (U.S. Army 2015). 

5.2.2 Cumulative Impacts with other Regional Actions 

No actions by other state, local, or regional entities were identified that would have the potential to 
interact cumulatively with the Proposed Action Alternative.  Identification of other cumulative impacts 
will continue throughout the process of completing the NEPA analysis, particularly during ongoing 
consultations with state and federal agencies and additional information will be added if other actions are 
found. 

5.2.3 Cumulative Impacts with Actions outside of the Region 

The only resource with potential for cumulative impacts outside the affected environment of the airspace 
is air quality. The potential effects of proposed greenhouse gas (GHG) emissions are by nature global and 
cumulative impacts, as individual sources of GHG emissions are not large enough to have an appreciable 
effect on climate change.  Therefore, an appreciable impact on global climate change would only occur 
when proposed GHG emissions combine with GHG emissions from other man-made activities on a 
global (i.e., extra-regional) scale. 

Currently, there are no formally adopted or published NEPA thresholds of significance for GHG 
emissions.  The estimated F-35A carbon dioxide (CO2) emissions were 15,526 metric tons/year for each 
squadron.  This would be 31,052 metric tons at beddown of both squadrons, or 0.927 percent of the 
existing CO2 emissions for FNSB.  When considered cumulatively with the 1,562 metric tons per year of 
CO2 generated by the UAV emissions (U.S. Army 2015), GHGs would be significantly lower than 
regional and global GHG emissions; thus, there would be no significant impact from increased 
cumulative GHG emissions from the Proposed Action Alternative and the UAV beddown. 

Additionally, the high latitudes of the earth may experience an increase of 5 to 8 degrees Fahrenheit over 
the next century, with the projected climate change impact of an increase in aridity, as documented in 
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Global Climate Change Impacts in the United States from the U.S. Global Climate Change Research 
Program (USGCRP 2014).  This report predicts that permafrost temperatures in Alaska are rising, 
producing a thawing trend that is expected to continue, causing multiple vulnerabilities through drier 
landscapes, more wildfire, altered wildlife habitat, increased cost of maintaining infrastructure, and the 
release of heat-trapping gases that increase climate warming.  While operations at Eielson AFB have 
already adapted to higher temperatures and an increase in smoke from wildfires, exacerbation of climate 
conditions in the future may increase the cost of proposed operations and could impede operations during 
extreme events.  Additional measures could be needed to mitigate such impacts over the operational life 
expectancy of the F-35A. 
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6.0 OTHER CONSIDERATIONS REQUIRED BY THE 
NATIONAL ENVIRONMENTAL POLICY ACT 

6.1 CONSISTENCY AND COMPLIANCE WITH OTHER FEDERAL, STATE, AND 
LOCAL PLANS, POLICIES, AND REGULATIONS  

The F-35A Pacific Operational Beddown Environmental Impact Statement (EIS) Proposed Action was 
assessed to determine its consistency and compliance with applicable environmental regulations and other 
plans, policies, and controls.  The Air Force has sought input from the various federal, state, and local 
agencies, as well as Alaska Native tribes and organizations with management responsibilities in the 
affected region.  The EIS findings indicate that the Proposed Action and No-Action Alternative would not 
conflict with the objectives of applicable plans, policies, and regulations.  The alternatives were evaluated 
adequately and accurately in the EIS based on the most current information available.  The EIS process 
provided federal, state, and local agencies, as well as Alaska Native tribes and organizations the 
opportunities to review and comment on this proposal, and requisite coordination and consultation have 
been undertaken.  Table 6-1 provides a summary of environmental compliance requirements that may 
apply to the Proposed Action and how they have been achieved.  

Table 6.1-1.  Summary of Applicable Environmental Regulations and Regulatory Compliance 
Plans, Policies, and 

Controls 
Regulatory 

Agency Authority Status of Compliance Section of EIS 

The National 
Environmental Policy Act 
(NEPA) (Public Law 91-
190, 42 United States (U.S.) 
Code (USC) 4341 et seq. as 
amended) 1969, and Air 
Force 32 Code of Federal 
Regulations (CFR) 989 
regulations for NEPA 
implementation 

Air Force 

This EIS has been prepared in accordance 
with the Council on Environmental Quality 
regulations implementing NEPA and Air 
Force NEPA procedures.  Section 2.3 
provides a full list of NEPA documents and 
decisions incorporated by reference.  Public 
participation and review are being conducted 
in compliance with NEPA. 

All of document 

Alaska Native Claims 
Settlement Act of 1971 (43 
USC 1601-1624) 

Air Force 

Eielson Air Force Base (AFB) is consulting on 
a government-to-government basis with 
Alaska Native tribes and organizations.  
Construction on the base would not affect any 
land of interest and the F-35As would operate 
within the rules, regulations, limitations, 
seasonal adjustments prescribed for operating 
in the northern Joint Pacific Alaska Range 
Complex (JPARC) airspace. 

Sections 4.2 
and 4.8 

Noise Control Act of 1972 
and Quiet Communities Act 
of 1978  

Air Force Due consideration to noise impacts consistent 
with these Acts was undertaken. Section 4.3 
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Table 6.1-1.  Summary of Applicable Environmental Regulations and Regulatory Compliance 
Plans, Policies, and 

Controls 
Regulatory 

Agency Authority Status of Compliance Section of EIS 

Clean Air Act, 42 USC et 
al. 

U.S. 
Environmental 
Protection Agency 
(USEPA) 
 
Division of Air 
Quality, Alaska 
Department of 
Environmental 
Conservation 
(ADEC) 

The air quality analysis in the EIS concludes 
that proposed emissions under any of the 
alternatives:  (1) would not affect the current 
attainment status at Eielson AFB, (2) would 
comply with all applicable state and regional 
air agency rules and regulations, (3) would 
not appreciably increase Greenhouse Gases 
or Hazardous Air Pollutants, and (4) would 
not affect Prevention of Significant 
Deterioration sites in central Alaska.  Title V 
permits will be updated to include applicable 
new stationary source emissions. 

Section 4.4 

Executive Order (EO) 
13514, Federal Leadership 
in Environmental, Energy, 
and Economic Performance 

Air Force 

The alternatives would increase energy and 
water consumption; however, the base has the 
capacity to provide both energy and water 
without appreciable changes from baseline 
conditions. 

Sections 4.3 
and 4.6 

National Historic 
Preservation Act of 1966, as 
amended in 1980, 54 USC 
100101 et al. 

Alaska State 
Historic 
Preservation 
Office (SHPO) 

Section 106 consultation has begun with the 
Alaska SHPO; however, initially the Air 
Force concluded that there would be no 
adverse effects to the Eielson AFB historic 
district.  Coordination with Alaska Native 
tribes and organizations is ongoing by 
Eielson AFB’s Wing Commander. 

Section 4.8 

Archaeological Resources 
Protection Act (ARPA) of 
1979, 16 USC 470 et al.; 
ARPA) of 1979, Final 
Uniform Regulations, 32 
CFR Part 229 (1997). 

Alaska SHPO The alternatives would not affect 
archeological resources. Section 4.8 

EO 12898, Federal Actions 
to Address Environmental 
Justice in Minority and 
Low-Income Populations 

Air Force 

The alternatives would not result in 
disproportionately high and adverse human 
health or environmental effects on minority 
or low-income populations. 

Section 4.9 

EO 13045, Protection of 
Children from 
Environmental Health Risks 
and Safety Risks 

Air Force 
The alternatives would not result in 
disproportionate risks to children from 
environmental health risks or safety risks. 

Section 4.9 

Endangered Species Act of 
1973, 16 USC et al. 

U.S. Fish and 
Wildlife Service  

None of the alternatives would affect 
federally-listed species at Eielson AFB.  No 
adverse impacts would occur to listed species 
under JPARC airspace or any of the impact 
areas on the ranges.  

Section 4.10 

The Sikes Act of 1960 (16 
USC 670a-670o), as 
amended 

Air Force 

Eielson AFB will continue to manage its 
lands with the goals of maintaining public 
access and use to the extent possible 
compatible with the military mission. 

Section 4.10 

Migratory Bird Treaty Act 
of 1918, 16 USC 703 et al. 

U.S. Fish and 
Wildlife Service 

The Proposed Action Alternative would not 
affect migratory birds. Section 4.10 
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Table 6.1-1.  Summary of Applicable Environmental Regulations and Regulatory Compliance 
Plans, Policies, and 

Controls 
Regulatory 

Agency Authority Status of Compliance Section of EIS 

Bald and Golden Eagle 
Protection Act,16 USC 668-
668d 

U.S. Fish and 
Wildlife Service 

Coordination with the USFWS is ongoing.  
However, the higher altitudes at which  
F-35As operate would not introduce any new 
or adverse effects to the eagles. 

Section 4.10 

Clean Water Act, 33 USC 
Sections 1251 to 1387 
(1986 and Supplement 
1997) 
 
Safe Drinking Water Act of 
1974, 42 USC Sections 
300f to 300j-26 (1991 and 
Supplement 1997) 

USEPA 
 
United States 
Army Corps of 
Engineers/Alaska  
 
Division of Water, 
ADEC 

A Clean Water Act Section 404 permit is 
required. Coordination with United States 
Army Corps of Engineers Alaska is ongoing. 
Stormwater runoff during construction and 
operational phases of the project will be 
regulated (prior to off-base discharge) under a 
National Pollutant Discharge Elimination 
System Permit and associated Stormwater 
Pollution Prevention Plan.  Following 
construction completion, adherence to 
applicable federal and state stormwater and 
erosion Best Management Practices would be 
applied to new operational activities.  

Section 4.12 

6.2 UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS  

Avoidance, minimization, or mitigation of adverse effects to natural, cultural, and other environmental 
resources were integrated into the Proposed Action Alternative to the greatest extent possible and 
practicable; however, all impacts may not be completely avoided and/or mitigated.  Specifically, there 
would be a loss of approximately 21 acres of undeveloped land, of which 12 are in wetland areas.  
Additionally, the number of people exposed to noise levels between 65 and 70 decibels (dB) 
day-night average sound level (dB DNL) and greater would increase. 

6.3 RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM 
PRODUCTIVITY  

Analysis of the relationship between a project’s short-term impacts on the environment and the effects 
those impacts may have on the maintenance and enhancement of the long-term productivity of the 
affected environment is required under NEPA.  Impacts that narrow the range of beneficial uses of the 
environment are of particular concern.  This means that choosing one option may reduce future flexibility 
in pursuing other options, or that committing a resource to a certain use may eliminate the possibility for 
other uses of that resource. 

The Proposed Action Alternative and No-Action Alternative would result in both short- and long-term 
environmental effects to air quality, soils, and wetlands.  However, neither of these alternatives is 
expected to result in impacts that would reduce overall environmental productivity, permanently narrow 
the range of beneficial uses of the environment, or pose long-term risks to health, safety, or the general 
welfare of the public. 

6.4 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES  

Primary irreversible effects result from permanent use of a nonrenewable resource (e.g., minerals or 
energy).  Irretrievable resource commitments involve the loss in value of an affected resource that cannot 
be restored as a result of the alternatives (e.g., archaeological findings) or consumption of renewable 
resources that are not permanently lost (e.g., wetlands).  Secondary impacts could result from 
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environmental accidents, such as fires. Natural resources include minerals, energy, land, water, forestry, 
and biota. Nonrenewable resources are those resources that cannot be replenished by natural means, 
including oil, natural gas, and iron ore.  Renewable natural resources are those resources that can be 
replenished by natural means, including water, lumber, and soil.  

Both alternatives would involve irretrievable commitments of nonrenewable and renewable resources and 
could involve: (1) general industrial resources such as capital, labor, fuels, and construction materials and 
(2) project-specific resources such as forests and other land uses within the construction footprint.  Under 
the Proposed Action Alternative, ground disturbance may potentially affect previously unknown cultural 
resources.  However, if unknown cultural resources are discovered during construction or site grading 
activities, work would be stopped immediately and procedures for inadvertent discovery implemented. 
This would minimize any irreversible or irretrievable effects to cultural resources.  

The resources necessary to implement improvements to existing military lands would not be retrievable if 
any of the alternatives were implemented.  However, the total amount of construction materials under the 
Proposed Action Alternative (e.g., concrete, insulation, wiring) required is relatively small when 
compared to the resources available in the region. All new construction, moreover, would comply with 
EO 13423, Strengthening Federal Environmental, Energy, and Transportation Management, and EO 
13514, Federal Leadership in Environmental, Energy, and Economic Performance. EO 13423 set goals 
for federal agencies in areas such as energy efficiency, renewable energy, toxic chemical reduction, 
recycling, sustainable buildings, electronics stewardship, and water conservation. EO 13514 expands on 
the requirements set forth in EO 13423 and mandates that federal agencies meet numerical and non-
numerical targets.  For example, EO 13514 requires that 95 percent of all new contracts require the use of 
water-efficient fixtures, low-flow fixtures, nontoxic or less toxic products, and energy-efficient products. 
EO 13514 also requires that all new construction comply with the Guiding Principles for Federal 
Leadership in High Performance and Sustainable Buildings.  This includes employing design and 
construction strategies that increase energy efficiency, eliminate solid waste, and reduce stormwater 
runoff.  One strategy for reducing stormwater runoff is the implementation of low impact development 
technologies. The goal of low impact development technologies is to maintain or restore the natural 
hydrologic functions of a site and reduce the run-off rate, filter out pollutants, and facilitate the infiltration 
of water into the ground.   

Following construction, military training and office operations would consume nonrenewable resources 
such as jet fuel and various office supplies. Several types of materials such as paper, toner cartridges, 
aluminum cans, glass containers, steel and bi-metal cans, and textiles would be recycled from office 
operations and would not become solid waste.  The construction materials and energy required for 
construction and operations are not in short supply; their use would not have an adverse impact on the 
continued availability of these resources, and the energy resource commitment is not anticipated to be 
excessive in terms of region-wide usage.  Furthermore, compliance with the requirements set forth in EOs 
13423 and 13514 would further minimize any irreversible or irretrievable effects to multiple non-
renewable and renewable resources. 
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9.0 INDEX 

Accident Potential Zone (APZ):  ES-20, ES-34, 2-2, 2-28, 3-46, 3-47, 3-50, 3-51, 3-52, 3-77, 4-37, 
4-38, 4-39 

Alaska Native:  ES-23, ES-24, ES-36, 1-6, 1-7, 2-30, 3-58, 3-62, 3-63, 3-66, 3-67, 3-69, 3-71, 3-72, 
3-73, 3-74, 3-99, 4-47, 4-48, 6-1, 6-2 

Annoyance:  ES-32, 3-13, 3-14, 3-16, 4-68, E-3, E-14, E-15, E-16, E-17, E-18, E-21, E-24, E-29, E-30, 
E-32, E-34, E-85, E-89, E-94 

Bird/Wildlife Aircraft Strike Hazard (BASH):  ES-21, ES-22, ES-27, ES-28, ES-34, 2-28, 3-46, 3-48, 
3-49, 3-53, 3-56, 3-62, 3-77, 4-37, 4-39, 4-40, 4-41, 4-55, 4-56, 4-58, 4-59, 4-60, 8-1 

Children:  ES-6, ES-7, ES-24, ES-25, ES-26, ES-36, 1-5, 1-7, 2-4, 2-14, 2-30, 3-60, 3-73, 3-77, 3-78, 
3-79, 4-1, 4-44, 4-49, 4-50, 4-51, 4-52, 4-55, 6-2, D-49, E-14, E-30, E-31, E-32, E-33, E-85, E-87, 
E-89, E-90, E-91, E-92, E-93, E-95 

Classroom Learning Interference: ES-16, ES-24, ES-26, ES-33, 2-27, 3-14, 3-16, 3-17, 3-29, 3-77, 
4-10, 4-23, 4-51, E-71 

Consultation: 1-5, 1-6, 1-7, 3-67, 3-71, 3-82, 3-85, 4-47, 4-50, 5-4, 6-1, 6-2, D-3, E-96 

Elderly: ES-24, ES-25, ES-26, ES-36, 1-7, 2-30, 3-73, 3-77, 3-78, 3-79, 4-49, 4-50, 4-51, 4-52, 4-54, 
4-55 

Environmental Justice: ES-6, ES-24, ES-26, ES-36, 1-5, 1-7, 2-30, 3-73, 3-77, 3-79, 4-1, 4-49, 4-50, 
4-51, 4-54, 4-55, 6-2, 8-1, 8-7 

Fire Risk:  ES-20, ES-21, ES-34, 2-26, 2-28, 3-46, 3-49, 3-54, 3-77, 4-38, 4-40, 4-41 

Floodplains:  ES-26, ES-29, ES-37, 1-6, 1-7, 2-31, 3-88, 3-89, 3-90, 3-91, 4-49, 4-50, 4-54, 4-55, 4-63, 
4-64, 4-65 

Greenhouse Gas (GHG): ES-20, ES-33, ES-34, ES-35, 1-7, 2-27, 3-42, 3-45, 4-34, 5-4, 6-2 

Hazardous Air Pollutants (HAPs):  ES-34, 1-7, 2-42, 3-41, 3-44, 3-43, 3-44, 6-2, 8-3 

Low-Income:  ES-24, ES-26, ES-36, 2-30, 3-73, 3-74, 3-76, 4-49, 4-51, 4-53, 6-2 

Minority: ES-24, ES-26, ES-36, 1-7, 2-30, 3-73, 3-74, 3-75, 3-79, 4-49, 4-51, 4-53, 6-2 

Mishaps: ES-20, ES-21, ES-31, ES-34, 2-28, 3-46, 3-47, 3-48, 3-49, 3-50, 3-54, 3-56, 3-77, 3-97, 4-37, 
4-38, 4-39, 4-41, 4-55, 4-67, 8-1, 8-8 

Ordnance: ES-4, ES-6, ES-12, ES-13, ES-27, ES-34, 1-4, 2-7, 2-12, 2-20, 2-24, 2-25, 2-26, 2-28, 3-6, 
3-14, 3-54, 3-62, 4-38, 4-40, 4-61, D-8, D-24, D-25, D-26, D-28, D-37, D-38, E-4 

Potential for Hearing Loss: 3-14, 3-16, 3-17, 3-29, 4-11, 4-24, 4-51, E-72 

Recreational: ES-4, ES-6, ES-21, ES-24, ES-31, ES-32, ES-38, 1-7, 2-4, 2-26, 2-32, 3-15, 3-17, 3-19, 
3-20, 3-30, 3-32, 3-35, 3-63, 3-65, 3-66, 3-72, 3-80, 3-98, 3-99, 3-101, 3-102, 4-11, 4-25, 4-26, 4-41, 
4-45, 4-54, 4-55, 4-67, 4-68, 4-70, D-50, D-51, D-52, D-54, D-55, E-20, E-47,  

Sleep Disturbance: ES-16, 1-7, 3-14, 3-15, 3-16, 3-29, 4-11, 4-24, E-13, E-14, E-23, E-24, E-25, E-26, 
E-32, E-33, E-71, E-88, E-89, E-93, E-94 
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Sonic Boom: ES-17, ES-18, ES-24, ES-26, 1-4, 1-5, 3-14, 3-15, 3-16, 3-36, 3-38, 3-39, 3-40, 3-79, 4-13, 
4-15, 4-29, 4-31, 4-31, 4-32, 4-48, 4-54, 4-59, 8-3, 8-4, 8-5, 8-8, E-1, E-3, E-4, E-5, E-6, E-7, E-10, 
E-14, E-17, E-36, E-37, E-38, E-40, E-41, E-43, E-44, E-45, E-48, E-49, E-51, E-52, E-79, E-86, 
E-87, E-90, E-91, E-92, E-94, E-95, E-97  

Speech Interference: ES-16, ES-18, 1-7, 3-14, 3-16, 3-17, 3-28, 3-35, 3-77, 4-9, 4-22, 4-26, E-14, E-21, 
E-22, E-23, E-71 

Special Status Species: ES-28, ES-37, 1-7, 2-31, 3-79, 3-80, 3-81, 3-85, 4-55, 4-58, 4-60 

Special Use Airspace (SUA): ES-4, ES-11, ES-22, 1-5, 1-6, 1-7, 2-1, 2-6, 2-7, 2-8, 2-10, 2-20, 3-1, 3-2, 
3-3, 3-4, 3-6, 3-7, 3-11, 3-56, 4-4, 4-41, 4-54, 8-3, D-1, D-4, D-35, E-13, E-81 

Special Use Airspace Information Service (SUAIS): ES-13, ES-33, 2-8, 2-27, 3-6, 3-11, 3-13, 3-56, 
4-4, 4-5, D-4, D-7, D-12, D-13, D-14, D-15, D-16, D-17, D-18, D-19, D-20, D-25, D-26, D-28, D-29, 
D-31, D-32  

Wetlands: ES-7, ES-26, ES-37, 1-5, 1-6, 1-7, 2-15, 2-31, 3-62, 3-79, 3-81, 3-82, 3-86, 3-88, 4-55, 4-57, 
4-58, 4-60, 4-61, 6-3, 8-3 

Wild and Scenic River (WSR): ES-20, ES-32, ES-34, 1-5, 2-27, 3-9, 3-10, 3-11, 3-15, 3-18, 3-36, 3-40, 
3-65, 3-66, 3-99, 3-100, 3-101, 4-13, 4-27, 4-32, 4-37, 4-54, 4-69, 4-70, D-6, D-8, D-14, D-18, D-21, 
D-22, D-23, D-51, D-52, D-53,  

Wildlife: ES-14, ES-17, ES-18, ES-21, ES-22, ES-27, ES-28, ES-32, ES-34, ES-37, 1-4, 1-6, 1-7, 2-26, 
2-27, 2-28, 2-31, 3-13, 3-15, 3-18, 3-21, 3-26, 3-32, 3-36, 3-40, 3-46, 3-49, 3-53, 3-56, 3-63, 3-65, 
3-66, 3-72, 3-79, 3-80, 3-81, 3-82, 3-84, 3-85, 3-88, 4-8, 4-12, 4-13, 4-16, 4-21, 4-25, 4-26, 4-27, 
4-32, 4-37, 4-39, 4-40, 4-41, 4-46, 4-50, 4-54, 4-55, 4-56, 4-57, 4-58, 4-59, 4-67, 4-69, 4-70, 5-5, 6-2, 
6-3, 8-1, 8-2, 8-4, 8-7, 8-8, 8D-1, D-3, D-7, D-8, D-9, D-23, D-51, D-52, D-54, D-55, E-14, E-38, 
E-39, E-43, E-44, E-52, E-85, E-86, E-87, E-88, E-90, E-92, E-93, E-94, E-95, E-96, E-97 

Workplace Noise: ES-16, 3-16, 3-18, 3-30, 4-11, 4-24, E-1, E-7, E-27 
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of the Board on Coastal Engineering 
Research. The DFO, at that time, may 
provide additional guidance on the 
submission of written statements that 
are in response to the stated agenda for 
the planned meeting in question. 

Dated: March 2, 2015. 
Aaron Siegel, 
Alternate OSD Federal Register Liaison 
Officer, Department of Defense. 
[FR Doc. 2015–05040 Filed 3–4–15; 8:45 am] 

BILLING CODE 5001–06–P 

DEPARTMENT OF DEFENSE 

Department of the Army 

Final Environmental Impact Statement 
for the Modernization and Repair of 
Piers 2 and 3, Military Ocean Terminal 
Concord, CA 

AGENCY: Department of the Army, DOD. 
ACTION: Notice of availability. 

SUMMARY: The Department of the Army 
(Army) announces the availability of the 
Final Environmental Impact Statement 
(EIS) for the Modernization and Repair 
of Piers 2 and 3 at Military Ocean 
Terminal Concord, California (MOTCO). 
The Final EIS evaluates the potential 
environmental and socioeconomic 
effects that could result from demolition 
and reconstruction of structural 
elements, replacement of infrastructure, 
upgrades to shore-side roads and 
electrical infrastructure, repair of piles 
at Pier 3, and maintenance dredging. 
Environmental consequences were 
evaluated for noise; air quality; geology, 
topography, and soils; water resources; 
biological resources; land use and 
coastal zone management; 
transportation; infrastructure; visual 
resources; recreational resources; 
socioeconomics; environmental justice 
and protection of children; cultural 
resources; and hazardous materials, 
hazardous waste, toxic substances, and 
contaminated sites. Based on the 
analysis described in the EIS, all 
impacts are anticipated to be less than 
significant. The potential for 
environmental impacts is greatest for 
the following resource areas: water 
resources; biological resources; 
transportation; infrastructure; and 
cultural resources. 
DATES: The Army will make a final 
decision no sooner than 30 days after 
the publication of a Notice of 
Availability for the Final EIS in the 
Federal Register. 
ADDRESSES: Please send requests for a 
copy of the Final EIS or written 
comments on the Final EIS to Mr. 
Malcolm Charles, Director of Public 

Works, Attention: SDAT–CCA–MI 
(Charles), 410 Norman Avenue, 
Concord, CA 94520; email comments to 
usarmy.motco.sddc.mbx.list-eis@
mail.mil; or fax comments to (925) 246– 
4171 (Attention: SDAT–CCA–MI 
[Charles]). 
FOR FURTHER INFORMATION CONTACT: Ms. 
Sarah Garner, Public Affairs Office, 
Surface Deployment and Distribution 
Command; telephone: (618) 220–6284; 
email: 
usarmy.scott.sddc.mbx.command- 
affairs@mail.mil. 
SUPPLEMENTARY INFORMATION: The 
purpose of the proposed action is to 
modernize and repair Pier 2 and repair 
Pier 3 so the Army can maintain its 
ability to meet Department of Defense 
(DOD) mission requirements in support 
of wartime and contingency operations. 
Piers 2 and 3 were built in the mid- 
1940s and are past their structural and 
design life and lack modern operational 
efficiencies. Based on Net Explosive 
Weight handling capability, Pier 2 is the 
optimum pier for mission capability, but 
it cannot be used due to its degraded 
and nonoperational condition. Pier 3, 
currently the primary operational pier at 
MOTCO, requires some level of repair to 
maintain even its limited operational 
capability through 2019. 

Alternative 1 fully implements repairs 
to Piers 2 and 3 with Pier 2 re-oriented 
to align the west end with the existing 
shipping channel to create a more 
modernized configuration. Alternative 2 
would be similar to Alternative 1, but 
the Pier 2 footprint would not change. 
Alternative 3 would fully implement 
repairs to Piers 2 and 3, reorienting Pier 
2 to create a more modernized 
configuration but with a larger deck 
surface and heavier load-carrying 
capacity than that proposed under 
Alternative 1. Under the No Action 
Alternative, the modernization and 
repair of Pier 2 and the repair of Pier 3 
at MOTCO would not occur, and Pier 3 
would continue to be used with loading 
restrictions for the remainder of its 
service life. The No Action Alternative 
provides the environmental baseline 
conditions for comparing the impacts 
associated with the other alternatives. 
Alternative 1 is the preferred 
alternative. 

The Army consulted with regulatory 
agencies, to include the State Historic 
Preservation Officer, the National Park 
Service, the U.S. Army Corps of 
Engineers, the San Francisco Bay 
Regional Water Quality Control Board, 
the National Marine Fisheries Service, 
the U.S. Fish and Wildlife Service, and 
the San Francisco Bay Conservation and 
Development Commission. 

Several of the comments received 
during the Draft EIS review period 
resulted in revisions to the Final EIS. 
These revisions included minor 
clarifications and the inclusion of 
updated information. The Final EIS 
includes responses to all comments. 

Copies of the Final EIS are available 
for public review at the following two 
Contra Costa County libraries: (1) 
Concord Library, 2900 Salvio Street, 
Concord, CA 94519 and (2) Bay Point 
Library, 205 Pacifica Avenue, Bay Point, 
CA 94565. The Final EIS may also be 
reviewed electronically at http://www.
sddc.army.mil/MOTCO/default.aspx. 

Brenda S. Bowen, 
Army Federal Register Liaison Officer. 
[FR Doc. 2015–05083 Filed 3–4–15; 8:45 am] 

BILLING CODE 3710–08–P 

DEPARTMENT OF DEFENSE 

Department of the Air Force 

Notice of Intent To Prepare an 
Environmental Impact Statement for 
United States Air Force F–35a 
Operational Basing—Pacific 

AGENCY: Department of the Air Force, 
DOD. 
ACTION: Notice of Intent (NOI). 

SUMMARY: The Air Force is issuing this 
notice of intent (NOI) (40 CFR 1508.22) 
to prepare an Environmental Impact 
Statement (EIS) to assess the proposed 
action to base two (2) F–35A squadrons 
(48 Primary Assigned Aircraft (PAA)) at 
Eielson Air Force Base (AFB), Alaska. 
The proposed action will also include 
the use of related airspace and ranges, 
particularly the Joint Pacific Alaska 
Range Complex (JPARC). The F–35A is 
the conventional take-off and landing 
version of the Joint Strike Fighter (JSF). 
It is a multiple-role fighter with an 
emphasis on air-to-ground missions. 

A No-Action Alternative will be 
included in the EIS, whereby no F–35A 
squadrons would be based at Eielson 
AFB. The analysis of the no-action 
alternative will provide a benchmark to 
enable Air Force decision-makers to 
compare the magnitude of the 
environmental effects of the proposed 
action. No-action means the proposed 
action would not take place, and the 
resulting environmental effects from 
taking no-action will be compared with 
the effects of allowing the proposed 
activity to go forward. 

Scoping: The public scoping process 
will be used to identify community 
concerns and local issues to be 
considered during the draft EIS 
development process. Federal, state, and 
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local agencies; Alaska Native Tribes and 
organizations; as well as interested 
persons are encouraged to provide 
written comments of environmental 
concern associated with the proposed 
action to the Air Force. Comments 
should be provided by the methods and 
dates indicated below. 
DATES: Public scoping meetings will be 
held in North Pole, Fairbanks, and Delta 
Junction, Alaska at the following dates, 
times, and locations: 

Tuesday, March 24, 2015, 6:00 p.m. to 
8:00 p.m. 

North Pole Worship Center, 3340 
Badger Road, North Pole. 

Wednesday, March 25, 2015, 6:00 p.m. 
to 8:00 p.m. 

Westmark Hotel and Conference 
Center, 813 Noble Street, Fairbanks. 

Thursday, March 26, 6:00 p.m. to 8:00 
p.m. 

Alaskan Steakhouse & Motel, 265 
Richardson Highway, Delta Junction. 

Comments on the proposal can be 
made at the scoping meetings, by mail, 
or via the project Web site at: https:// 
www.PACAF-F35Aeis.com. Written 
comments can be mailed to: 354 FW/
PA, 354 Broadway Avenue, Suite 15A, 
Eielson AFB, AK 99702. 

Although comments can be submitted 
to the Air Force at any time during the 
EIS process, scoping comments are 
requested by Friday, April 17, 2015 to 
ensure full consideration in the draft 
EIS. 

FOR FURTHER INFORMATION CONTACT: For 
questions regarding the proposed action, 
scoping, and EIS development, contact 
the Eielson AFB Public Affairs Office, at 
907–377–2116 or at 
354fw.pa.publicaffairs@us.af.mil. 

Henry Williams Jr., 
Acting Air Force Federal Register Liaison 
Officer, DAF. 
[FR Doc. 2015–05014 Filed 3–4–15; 8:45 am] 

BILLING CODE 5001–10–P 

DEPARTMENT OF EDUCATION 

[Docket No.: ED–2015–ICCD–0023] 

Agency Information Collection 
Activities; Comment Request; Roads 
to Success in North Dakota: A 
Randomized Study of a College and 
Career Preparation Curriculum 

AGENCY: Office of Career, Technical, and 
Adult Education (OCTAE), Department 
of Education (ED). 
ACTION: Notice. 

SUMMARY: In accordance with the 
Paperwork Reduction Act of 1995 (44 
U.S.C. chapter 3501 et seq.), ED is 
proposing a new information collection. 
DATES: Interested persons are invited to 
submit comments on or before May 4, 
2015. 
ADDRESSES: Comments submitted in 
response to this notice should be 
submitted electronically through the 
Federal eRulemaking Portal at http://
www.regulations.gov by selecting 
Docket ID number ED–2015–ICCD–0023 
or via postal mail, commercial delivery, 
or hand delivery. If the regulations.gov 
site is not available to the public for any 
reason, ED will temporarily accept 
comments at ICDocketMgr@ed.gov. 
Please note that comments submitted by 
fax or email and those submitted after 
the comment period will not be 
accepted; ED will ONLY accept 
comments during the comment period 
in this mailbox when the regulations.gov 
site is not available. Written requests for 
information or comments submitted by 
postal mail or delivery should be 
addressed to the Director of the 
Information Collection Clearance 
Division, U.S. Department of Education, 
400 Maryland Avenue SW., LBJ, 
Mailstop L–OM–2–2E319, Room 2E103, 
Washington, DC 20202. 
FOR FURTHER INFORMATION CONTACT: For 
specific questions related to collection 
activities, please contact Braden Goetz, 
202–245–7405. 
SUPPLEMENTARY INFORMATION: The 
Department of Education (ED), in 
accordance with the Paperwork 
Reduction Act of 1995 (PRA) (44 U.S.C. 
3506(c)(2)(A)), provides the general 
public and Federal agencies with an 
opportunity to comment on proposed, 
revised, and continuing collections of 
information. This helps the Department 
assess the impact of its information 
collection requirements and minimize 
the public’s reporting burden. It also 
helps the public understand the 
Department’s information collection 
requirements and provide the requested 
data in the desired format. ED is 
soliciting comments on the proposed 
information collection request (ICR) that 
is described below. The Department of 
Education is especially interested in 
public comment addressing the 
following issues: (1) Is this collection 
necessary to the proper functions of the 
Department; (2) will this information be 
processed and used in a timely manner; 
(3) is the estimate of burden accurate; 
(4) how might the Department enhance 
the quality, utility, and clarity of the 
information to be collected; and (5) how 
might the Department minimize the 
burden of this collection on the 

respondents, including through the use 
of information technology. Please note 
that written comments received in 
response to this notice will be 
considered public records. 

Title of Collection: Roads to Success 
in North Dakota: A Randomized Study 
of a College and Career Preparation 
Curriculum. 

OMB Control Number: 1830—NEW. 
Type of Review: A new information 

collection. 
Respondents/Affected Public: 

Individuals or Households. 
Total Estimated Number of Annual 

Responses: 88. 
Total Estimated Number of Annual 

Burden Hours: 22. 
Abstract: The Office of Career, 

Technical, and Adult Education in the 
U.S. Department of Education is 
supporting an evaluation that will 
examine the impact of a college and 
career preparation curriculum for 
students in the 11th and 12th grades on 
students’ college and career aspirations, 
planning for postsecondary transitions 
and adult life, and attitudes toward 
education and careers. The evaluation 
has an experimental design with school- 
level random assignment. This 
Information Collection Request includes 
surveys of students, instructors, and 
principals and protocols for site visits. 

Dated: March 2, 2015. 
Kate Mullan, 
Acting Director, Information Collection 
Clearance Division, Privacy, Information and 
Records Management Services, Office of 
Management. 
[FR Doc. 2015–05011 Filed 3–4–15; 8:45 am] 

BILLING CODE 4000–01–P 

DEPARTMENT OF ENERGY 

Environmental Management Site- 
Specific Advisory Board, Nevada 

AGENCY: Department of Energy. 
ACTION: Notice of open meeting. 

SUMMARY: This notice announces a 
meeting of the Environmental 
Management Site-Specific Advisory 
Board (EM SSAB), Nevada. The Federal 
Advisory Committee Act (Pub. L. 92– 
463, 86 Stat. 770) requires that public 
notice of this meeting be announced in 
the Federal Register. 
DATES: Wednesday, March 25, 2015, 
5:00 p.m. 
ADDRESSES: National Atomic Testing 
Museum, 755 East Flamingo Road, Las 
Vegas, Nevada 89119. 
FOR FURTHER INFORMATION CONTACT: 
Barbara Ulmer, Board Administrator, 
232 Energy Way, M/S 505, North Las 
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Elected Officials

Prefix First Last Organization Name City State Zip

Governor Bill Walker State of Alaska Juneau AK 99811
Congressman Don Young Alaska Representative Anchorage AK 99503
Senator Daniel S. Sullivan Fairbanks AK 99701
Senator Lisa Murkowski Alaska Senator Anchorage AK 99501
Ms. Pamela Day Congressman Don Young Office Washington DC 20515
Mr. Chad Padgett Congressman Don Young Office Anchorage AK 99503
Ms. Amy Erickson Senator Lisa Murkowski Office Anchorage AK 99501
Mr. Edward Hild Senator Lisa Murkowski Office Washington DC 20515
Mr. Patrick Flynn Anchorage Assembly Chair Anchorage AK 99501

Anchorage Assembly Members Anchorage AK 99501
Senator Click Bishop Alaska State Legislature Juneau AK 99801
Senator John Coghill Alaska State Legislature North Pole AK 99705
Senator Pete Kelly Alaska State Legislature Juneau AK 99801
Representative Gabrielle LeDoux Alaska State Legislature Juneau AK 99801
Representative Steve Thompson Alaska State Legislature Fairbanks AK 99701
Representative Pete Higgins Alaska State Legislature Juneau AK 99801
Representative Tammie Wilson Alaska State Legislature North Pole AK 99705
Representative Scott Kawasaki Alaska State Legislature Fairbanks AK 99701
Representative Doug Isaacson Alaska State Legislature Juneau AK 99801
Representative David Guttenberg Alaska State Legislature Fairbanks AK 99701
Mayor John Eberhart City of Fairbanks Fairbanks AK 99701
Mayor Pete Hallgren City of Delta Junction Delta Junction AK 99737
Mayor Merrill Sanford City/Borough of Juneau Juneau AK 99801
Mayor Bryce Ward City of North Pole North Pole AK 99705
Mayor Virgie Thompson City of Houston Houston AK 99694
Mayor Luke Hopkins Fairbanks North Star Borough Fairbanks AK 99701



Alaskan Native Tribes

Prefix First Last Title Organization Name City State Zip
Mr. Aaron Schutt President Doyon Limited Fairbanks AK 99701
Ms. JoAnn Polston Chief Mendas Cha-Ag Tribe of Healy Lake Fairbanks AK 99707

Rene Nicklie President Native Village of Cantwell Cantwell AK 99729
Ms. Bertha Ulzi First Chief Native Village of Eagle (IRA) Eagle AK 99738

Jean F. Tritt First Chief Venetie Village Council Venetie AK 99781
Mr. Donald Charlie Tribal Chief Nenana Traditional Council Nenana AK 99760
Mr. Curtis Sommer Chairperson Native Village of Tanana Tanana AK 99777
Ms. Roberta Hamilton President Village of Dot Lake Dot Lake AK 99737
Mr. John Soloman First Chief Circle Native Community Circle AK 99733
Ms. Stephanie Herbert First Chief Chalkyitsik Village Council Chalkyitsik AK 99788
Mr. Daren Gene President Native Village of Gakona Gakona AK 99586
Mr. Larry Sinyon President Cheesh-Na Tribal Council Chistochina AK 99586



Agencies and Organizations

First Last Organization Name Department Name City State

EIS Review Coordinator USEPA Region 10 Seattle WA
Karen Kelleher Bureau of Land Management Anchorage District Office Anchorage AK
Alan Bittner Bureau of Land Management Anchorage Field Office Anchorage AK
Brad Smith NMFS Protected Resources Division Anchorage AK
Barbara Mahoney NMFS Habitat Conservation Division Anchorage AK
Kristin K'eit USDOI - Bureau of Indian Affairs Anchorage AK
Eugene Virden USDOI - Bureau of Indian Affairs Juneau AK
Philip Johnson USDOI Environmental Policy and Compliance Anchorage AK
Herbert C. Frost USDOI - National Park Service Alaska Regional Office Anchorage AK

U.S. Army Corps of Engineers Alaska District Joint Base Elmendorf-Richardson AK
Robert Bouchard U.S. Department of Transportation Maritime Administration Washington DC
Sandra Garcia-Aline U.S. Department of Transportation Federal Highway Administration Juneau AK
Bob Lewis U.S. Department of Transportation Federal Aviation Administration Anchorage AK
Richard Krochalis U.S. Department of Transportation Federal Transit Administration, Region 10 Seattle WA
Jennifer Curtis U.S. Environmental Protection Agency Region 10 Anchorage AK
Dianne Soderlund U.S. Environmental Protection Agency Region 10 Anchorage AK
Lor Socheata U.S. Fish and Wildlife Service Anchorage Fish and Wildlife Field Office Anchorage AK
Geoffrey Higgins U.S. Fish and Wildlife Service Alaska Regional Office Anchorage AK
Larry Hartig Alaska Department of Environmental Conservation Juneau AK
Doreen Parker-McNeill Alaska Department of Fish and Game Regional Supervisor Fairbanks AK
Alice Edwards ADEC - Air Quality Juneau AK
Kristin Isaacson ADEC - Spill Prevention Juneau AK
Michelle Hale ADEC - Water Juneau AK
Leon "Mike" Bridges Alaska Department of Military and Veterans Affairs Joint Base Elmendorf-Richardson AK
Judith Bittner Alaska Department of Natural Resources Office of History and Archaeology Anchorage AK
Claire LeClair Alaska Department of Natural Resources Parks and Outdoor Recreation Anchorage AK
Brent Goodrum Alaska Department of Natural Resources Division of Mining, Land, and Water Anchorage AK
Marty Rutherford Alaska Department of Natural Resources Office of the Commissioner Anchorage AK
Robert Campbell Alaska Department of Transportation Central Region Anchorage AK
John Parrott Alaska DOT Ted Stevens Anchorage International Airport Anchorage AK
William O'Leary Alaska Railroad Corporation Anchorage AK
Jim Dodson Fairbanks Economic Development Corporation Fairbanks AK
Pete Lewis Fairbanks-North Star Borough School District Fairbanks AK
Tim Jonese Doyon Utilities Fairbanks AK

Era Helicopters LLC Anchorage AK
Tom George Aircraft Owners and Pilots Association Frederick MD
Deb Hickok Fairbanks Convention and Visitors Bureau Fairbanks AK
Jesse VanderZanden Fairbanks International Airport Fairbanks AK
Jack Hebert Cold Climate Housing Research Center Fairbanks AK
Joan Frankevich National Parks Conservation Association Alaska Regional Office Anchorage AK

Greater Fairbanks Chamber of Commerce Fairbanks AK
Nadine Winters North Pole Economic Development Corporation North Pole AK
Brian Ochs Federal Aviation Administration Alaskan Region Anchorage AK
Katherine Kerr Advisory Council on Historic Preservation Washington DC



Public Request for EIS

First Last Organization City State Zip

Patty Keys North Pole AK 99705
Doug Isaacson North Pole AK 99705
Daniel Stimpfel North Pole AK 99705
Christina Nelson Fairbanks AK 99701
Kellen Spillman Fairbanks AK 99701
Matt Ruger North Pole AK 99705
Larry White North Pole AK 99705
Joshua Loft North Pole AK 99705
David Gregoroff North Pole AK 99705
Elizabeth Holm North Pole AK 99705
Shelly Severa North Pole AK 99705
Ricky Janssen North Pole AK 99705
Hopkins Luke Mayor Fairbanks AK 99707
Donald Trometter North Pole AK 99705
Laura Evans North Pole AK 99705
Rhonda Bayles Congressman Young Fairbanks AK 99708
David and Judith Hastings North Pole AK 99705
James Dodson Fairbanks Economic Development Fairbanks AK 99701
Karl Gohlke Fairbanks AK 99701
Carl Brill North Pole AK 99705
Mark Thomas North Pole AK 99705
Howard A Otis North Pole AK 99705
Lori Axhelm North Pole AK 99705
Jerry Koerner North Pole AK 99705
Tom George Fairbanks AK 99708
Stu Sibitzky North Pole AK 99705
Jerry Lymburner North Pole AK 99705

Lanien Livingston Fairbanks AK 99701
Jay DuVal Fairbanks AK 99707
Susan Iverson Fairbanks AK 99710
Tom Moyer Fairbanks AK 99709
Nadine Winters Fairbanks Ak 99708
Kellen Spillman Fairbanks AK 99701
Mike Wright Fairbanks AK 99712
Rick Sotie Fairbanks AK 99701
Cindy Walker Fairbanks AK 99707
Roger Burggraf Fairbanks AK 99709
Shawna Henderson Fairbanks AK 99709
Ryan Grimes Fairbanks AK 99701
Eric Chase Fairbanks AK 99708
Bill Brophy Fairbanks AK 99712
Jim Eddy Fairbanks AK 99701
Mario Gotto Fairbanks AK 99709
Wolfgang Kreisman Fairbanks AK 99708
John Eberhart Mayor Fairbanks AK 99701
Barbara Sperl Fairbanks AK 99709
Thomas Hartnell Golden Valley Electric Association, Inc. Fairbanks AK 99701
Steve Skaggs Louisville KY 40245
John MacCheyne Fairbanks AK 99701
Tim Byrnes Fairbanks AK 99701
Patrick Dolan Fairbanks AK 99709

Gary Hall Delta Junction AK 99737
Flower Cole Delta Junction AK 99737

Chad Hutchison Senator John Coghill's Office Juneau AK 99801
Lisa Williamson Fairbanks AK 99701
Wesley Madden Madden Real Estate Fairbanks AK 99712
Lisa Herbert Greater Fairbanks CoC Fairbanks AK 99701
Joan Frankevich National Parks Conservation Association Anchorage AK 99587
Adam White The Alaska Airmen Association Anchorage AK 99502

Delta Junction Alaska, March 26, 2015

Website

Fairbanks Alaska, March 25, 2015

North Pole Alaska, March 24, 2015



Alaska Repositories

Organization Name City State Zip
Alaska Resources Library and Information Services (ARLIS) Anchorage AK 99508
Alaska State Court Law Library Anchorage AK 99501
Alaska State Library and Historical Collections Juneau AK 99811
Delta Junction Library Delta Junction AK 99737
Eielson AFB Library Eielson AFB AK 99702
Elmer E. Rasmuson Library Fairbanks AK 99775
Fairbanks North Star Bureau/Noel Wien Library Fairbanks AK 99701
Fairbanks Law Library Fairbanks AK 99701
North Pole Branch Library North Pole AK 99705
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GOVERNMENT-TO-GOVERNMENT COORDINATION 
  



GOVERNMENT-TO-GOVERNMENT COORDINATION 
In accordance with Section 106 of the National Historic Preservation Act (36 Code of Federal 
Regulations Part 800.3), the Native American Graves Protection and Repatriation Act, and Executive 
Order #13007, federally-recognized Native Alaskan Tribes were sent a letter on August 13, 2015.  The 
letter included information on the basing action, alternatives considered, and requested whether they 
wanted to initiate formal government-to-government consultation on the Proposed Action.  If they wished 
to meet, they were asked to contact the Eielson AFB Wing Commander.   



Alaska Native Tribes and Organizations

Prefix First Last Title Organization Name City State Zip
Mr. Aaron Schutt President Doyon Limited Fairbanks AK 99701
Ms. JoAnn Polston Chief Mendas Cha-Ag Tribe of Healy Lake Fairbanks AK 99707

Rene Nicklie President Native Village of Cantwell Cantwell AK 99729
Ms. Bertha Ulzi First Chief Native Village of Eagle (IRA) Eagle AK 99738

Jean F. Tritt First Chief Venetie Village Council Venetie AK 99781
Mr. Donald Charlie Tribal Chief Nenana Traditional Council Nenana AK 99760
Mr. Curtis Sommer Chairperson Native Village of Tanana Tanana AK 99777
Ms. Roberta Hamilton President Village of Dot Lake Dot Lake AK 99737
Mr. John Soloman First Chief Circle Native Community Circle AK 99733
Ms. Stephanie Herbert First Chief Chalkyitsik Village Council Chalkyitsik AK 99788
Mr. Daren Gene President Native Village of Gakona Gakona AK 99586
Mr. Larry Sinyon President Cheesh-Na Tribal Council Chistochina AK 99586
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in detail with you, and would also like hear from you regarding any comments, concerns, and 
suggestions you may have. 
 

If you wish to meet with me to discuss the F-35A proposal as well as your concerns about 
the effects on your interests if this proposal is implemented, I invite you to call me at (907) 377-
6101 to arrange a meeting.   

 
Sincerely 
 
s/s 
 
 
MICHAEL P. WINKER, Colonel, USAF 
Commander 
 

Attachment: 
Summary of the Proposal 



Introduction 
During the 1980s, the United States (U.S.) Air Force assessed its tactical capabilities against projected 
threats and determined a multirole aircraft deficiency would emerge in the near future.  Such a deficiency 
could jeopardize the United States’ ability to ensure its forces have the freedom of action to conduct 
operations against opposing forces.  As a result, the Air Force developed a strategy to modernize the 
aging inventory of legacy aircraft with an almost all-stealth fighter force by 2025.  This began with the F-
22 Raptor in the early 1990s.  In 1993, the Joint Advanced Strike Technology Program was established to 
define and develop a common joint strike fighter airframe that would fill multiple combat roles and meet 
the growing sophistication of enemy defense systems.  In 1994, the U.S. Congress and the Department of 
Defense (DoD) determined the Joint Strike Fighter (JSF) (or F-35 Lightning II) would be developed to 
replace and supplement Air Force legacy fighter and attack aircraft such as the F-16 Fighting Falcon and 
A-10 Thunderbolt II. 

The F-35 is a supersonic, single seat, single-engine, all weather fighter aircraft capable of performing and 
surviving combat missions.  The F-35 is capable of speeds up to Mach 1.5 and can employ air-to-ground, 
air-to-air, and guided weapons from an internal weapons bay.  The Air Force F-35A version also 
possesses a 25-millimeter cannon for close air support and anti-armor missions.  It also employs 
defensive countermeasures such as flares, although its stealth characteristics may reduce the need for such 
measures. 

The Air Force has begun the strategic basing process for this unique aircraft and has identified 
installations to receive the first F-35A beddowns.  Pilot training and operational testing for the F-35A is 
already established at Eglin Air Force Base (AFB) in Florida, Edwards AFB in California, Nellis AFB in 
Nevada, and at Luke AFB in Arizona.  Two basing locations already have been identified to support 
operational squadrons:  Hill AFB in Utah (Ops #1), where aircraft will start arriving in 2015 and 2) 
Burlington National Guard Station in Vermont (Ops #3), which is scheduled to receive F-35As in 2020.  
Under this Proposed Action, the second operational (Ops #2) F-35A beddown is planned in the Pacific 
Air Forces (PACAF) Area of Responsibility (AOR).  This beddown proposal consists of basing two  
F-35A squadrons, with the first aircraft scheduled for delivery in 2019.  The Environmental Impact 
Statement (EIS) analyzes the impacts associated with implementing Ops #2 within the PACAF AOR. 

Why base the F-35As in the Pacific? 
The proposed beddown and operation of the F-35A within the PACAF AOR meets the President and 
Secretary of Defense’s directives to reduce vulnerabilities and provide rapid worldwide deployment.  The 
PACAF F-35A beddown also provides a stabilizing presence within the region by providing efficient and 
effective response to threats.  The purpose of this beddown proposal is to maintain efficient and effective 
combat capability and mission readiness in the PACAF AOR as the Air Force faces deployments across a 
spectrum of conflicts while also providing for homeland defense.  Beddown and operation of the F-35A at 
a PACAF AOR base represents a major step toward this goal.  This beddown action assures availability 
of combat-ready pilots in the PACAF AOR flying the most advanced fighter aircraft in the world. 

What is the proposed action? 
After receiving the decision that Ops #2 would take place in the Pacific, PACAF, Air Combat Command 
(ACC), and Deputy Assistant Secretary of the Air Force (Installations) Strategic Basing Division 
undertook an Enterprise-Wide evaluation to identify a suitable location to base the F-35A in the PACAF 
AOR.  All bases considered for basing were U.S. Air Force main operating installations currently 
supporting the combatant commander for fighter operations.  Based on strategic requirements, site survey 
results, and application of the selection criteria, the Secretary of the Air Force selected Eielson AFB, 
located in Interior Alaska, as the preferred location for basing the two F-35 squadrons (48 Primary 



Assigned Aircraft [PAA] and 6 Backup Aircraft Inventory) in the PACAF AOR.  Two alternatives were 
identified for analysis in the EIS—the no-action and proposed action alternatives. 

No-Action Alternative 
Per CEQ regulations (40 CFR §1502.14(d)) implementing NEPA, analysis of a No-Action Alternative is 
required.  “No action” means that the Proposed Action (i.e., F-35A beddown) would not take place, and 
the resulting environmental effects from not taking the action are compared to the effects of implementing 
the Proposed Action.  Under the No-Action Alternative, no F-35 beddown would occur and no on-base 
construction or personnel increases would be implemented, major flying exercises and routine training 
would continue to be supported at Eielson AFB.  

The 354th Fighter Wing (354 FW) is the host unit at Eielson AFB with the mission to prepare aviation 
forces for combat, deploy airmen in support of global operations, and enable the staging of forces.  To 
accomplish that mission, the 354 FW implements flying operations, mission support, maintenance, and 
medical care functions.  Located adjacent to the Joint Pacific Alaska Range Complex (JPARC), the 
largest over land training complex in the U.S., the 345 FW's 18th Aggressor Squadron familiarizes 
combat-ready forces with the tactics used by potential adversaries.  As of December 2014, there were 
approximately 5,400 military, civilian, contractor, and military dependents supported on base. 

Aircraft operating out of Eielson AFB primarily use the northern portion of the JPARC special use 
airspace and range assets (Figure 1).  On average, aircraft operate in the JPARC airspace 240 days a year.  
Of this total, about 60 days during the spring and summer, support a higher operational tempo that 
includes Red Flag operations and major flying exercises such as Northern Edge.  As mentioned earlier, 
during this time, aircraft and pilots from other U.S. bases and allied nations would visit to conduct 
operations and exercises that simulate combat conditions.   

Proposed Action Alternative 
This alternative would add two squadrons of F-35As, consisting of 48 PAA, and 6 Backup Aircraft 
Inventory (i.e., replacement aircraft when a PAA is not in operation) to the existing missions of the 354 
FW at Eielson AFB.   

Personnel.  Basing two F-35A squadrons and associated support and maintenance functions are expected 
to add 1,563 military and civilian personnel to the base by early calendar year 2021.  This date reflects 
when both squadrons would be fully operational.  This and the addition of projected military dependents, 
would increase the base population to 8,184, or grow by about 51 percent from the No-Action conditions.   

Facilities.  New and modified infrastructure and facilities would be required at Eielson AFB to support 
the proposed beddown.  Proposed construction, modification, repair, and infrastructure improvements 
would occur between fiscal years 2016 (FY16) and FY20.  Total acreage disturbed, which includes 
equipment laydown areas, construction clearing/grading, and landscaping, would be approximately 66 
acres, of which about 21 acres are newly disturbed (i.e., on areas previously not currently supporting 
buildings or pavement). 

Airfield and Airspace Operations.  As with current aircraft operations, F-35As would primarily operate in 
the northern portion of JPARC airspace, in the Military Operations Areas (MOAs), Air Traffic Control 
Assigned Airspace (ATCAAs), and Restricted Areas in the immediate vicinity of Eielson AFB.  The 
Proposed Action Alternative would result in the addition of approximately 8,640 sorties per year or 
26,106 airfield operations (i.e., takeoffs, landings, and pattern work) to existing base flight activities.  
Once the beddown is complete, approximately 96 percent of the total airfield operations would occur 
during the environmental daytime hours (i.e., 7:00 a.m. to 10:00 p.m.).  The F-35A airfield operations 
would result in a 148-percent increase in daytime operations and a 10-percent increase in the overall 
environmental nighttime operations.  Existing standard departure and arrival routes, as well as noise 
abatement procedures would be used by the F-35A. 



 
Figure 2.2-3.  Joint Pacific Alaska Range Complex 



For F-35A operations in JPARC airspace, 99 percent would occur between 7:00 a.m. and 10:00 p.m. (or 
environmental daytime hours) and less than 1 percent would occur between 10:00 p.m. and 7:00 a.m. (or 
environmental nighttime hours).  Generally, the beddown of F-35A aircraft at Eielson AFB would 
introduce about 10 percent more operations in northern JPARC airspace. 

Overview of the National Environmental Policy Act 
The National Environmental Policy Act (NEPA) is the national charter for promoting productive harmony 
between man and the environment and minimizing the impacts of federal actions.  This law requires all 
federal agencies to consider potential environmental impacts in making decisions about those actions. 
Public involvement is an essential part of the process.  Through involving the public and completing 
detailed environmental analysis, the NEPA process helps the decision maker arrive at the best possible 
informed decision. 

Informed decisions are based on a candid and factual presentation of environmental impacts.  We are 
seeking public input and any suggestions the public might have for the basing proposal.  To accomplish 
the environmental analysis, the Air Force is collecting data, conducting research, and analyzing potential 
effects of the proposed action and alternatives on the affected environment.  Resources such as airspace 
management, air quality, noise, and biological and cultural resources are being examined.  The type and 
extent of impacts resulting from the proposed basing is being identified and the degree to which these 

impacts might potentially affect resources are being analyzed and 
presented in the Environmental Impact Statement (EIS).  Both the 
draft and final EIS will be available for public review and 
comment. 

Scoping for this EIS began with publication of the Notice of 
Intent (NOI) in the Federal Register on March 5, 2015.  During 
scoping, the Air Force held meetings in North Pole, Fairbanks, 
and Delta Junction.  During scoping, issues of concern included 
noise generated at the airfield by low-altitude aircraft, and in the 
airspace by higher-altitude aircraft creating sonic booms; the 
effects of noise to humans, wildlife, livestock, and quality of life; 
increased air emissions further deteriorating North Pole air 
quality; increased wildland fire danger from ordnance in the Delta 
Junction area; the effects of aircraft-generated noise on recreating 
in the state and national parks; and how increased military air 
traffic could impact civil aviation in the region.   

Comments also included requests for a detailed narrative as well 
as tabular information on airspace use; to include complete 
source/reference information and internet hyperlinks for all 
pertinent operational sideboards; provide maps showing the MOA 
boundaries overlaid on conservation system unit boundaries; 
convenient means of comparing alternatives and related impacts; 
describe the potential impacts to the natural soundscape; 
especially consider special use areas under or near MOAs; use 
appropriate metrics to analyze the acoustic environment for noise 
sensitive areas; evaluate potential impacts to subsistence; and 
analyze impacts on any federally listed species. 

The next opportunity for public involvement follows publication of the Draft EIS, anticipated in the Fall 
of 2015. 

Accomplished thus far  

Notice of Intent 
Initiates Scoping Period 

Scoping Period1 

Ends with Publication of the Draft EIS 

Public Review and Comment Period1 

45 days 

Draft EIS Published 
Initiates 45-day Public Review  

Final EIS Published 
Initiates 30-day Waiting Period1 

Record of Decision 
Signed After the 30-day Waiting Period 

1Opportunities for public involvement 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Scoping Notification 



Agencies and Organizations

First Last Organization Name Department Name City State

EIS Review Coordinator USEPA Region 10 Seattle WA
Karen Kelleher Bureau of Land Management Anchorage District Office Anchorage AK
Alan Bittner Bureau of Land Management Anchorage Field Office Anchorage AK
Brad Smith NMFS Protected Resources Division Anchorage AK
Barbara Mahoney NMFS Habitat Conservation Division Anchorage AK
Kristin K'eit USDOI - Bureau of Indian Affairs Anchorage AK
Eugene Virden USDOI - Bureau of Indian Affairs Juneau AK
Philip Johnson USDOI Environmental Policy and Compliance Anchorage AK
Herbert C. Frost USDOI - National Park Service Alaska Regional Office Anchorage AK

U.S. Army Corps of Engineers Alaska District Joint Base Elmendorf-Richardson AK
Robert Bouchard U.S. Department of Transportation Maritime Administration Washington DC
Sandra Garcia-Aline U.S. Department of Transportation Federal Highway Administration Juneau AK
Bob Lewis U.S. Department of Transportation Federal Aviation Administration Anchorage AK
Richard Krochalis U.S. Department of Transportation Federal Transit Administration, Region 10 Seattle WA
Jennifer Curtis U.S. Environmental Protection Agency Region 10 Anchorage AK
Dianne Soderlund U.S. Environmental Protection Agency Region 10 Anchorage AK
Lor Socheata U.S. Fish and Wildlife Service Anchorage Fish and Wildlife Field Office Anchorage AK
Geoffrey Higgins U.S. Fish and Wildlife Service Alaska Regional Office Anchorage AK
Larry Hartig Alaska Department of Environmental Conservation Juneau AK
Doreen Parker-McNeill Alaska Department of Fish and Game Regional Supervisor Fairbanks AK
Alice Edwards ADEC - Air Quality Juneau AK
Kristin Isaacson ADEC - Spill Prevention Juneau AK
Michelle Hale ADEC - Water Juneau AK
Leon "Mike" Bridges Alaska Department of Military and Veterans Affairs Joint Base Elmendorf-Richardson AK
Judith Bittner Alaska Department of Natural Resources Office of History and Archaeology Anchorage AK
Claire LeClair Alaska Department of Natural Resources Parks and Outdoor Recreation Anchorage AK
Brent Goodrum Alaska Department of Natural Resources Division of Mining, Land, and Water Anchorage AK
Marty Rutherford Alaska Department of Natural Resources Office of the Commissioner Anchorage AK
Robert Campbell Alaska Department of Transportation Central Region Anchorage AK
John Parrott Alaska DOT Ted Stevens Anchorage International Airport Anchorage AK
William O'Leary Alaska Railroad Corporation Anchorage AK
Jim Dodson Fairbanks Economic Development Corporation Fairbanks AK
Pete Lewis Fairbanks-North Star Borough School District Fairbanks AK
Tim Jonese Doyon Utilities Fairbanks AK

Era Helicopters LLC Anchorage AK
Tom George Aircraft Owners and Pilots Association Frederick MD
Deb Hickok Fairbanks Convention and Visitors Bureau Fairbanks AK
Jesse VanderZanden Fairbanks International Airport Fairbanks AK
Jack Hebert Cold Climate Housing Research Center Fairbanks AK
Joan Frankevich National Parks Conservation Association Alaska Regional Office Anchorage AK

Greater Fairbanks Chamber of Commerce Fairbanks AK
Nadine Winters North Pole Economic Development Corporation North Pole AK
Brian Ochs Federal Aviation Administration Alaskan Region Anchorage AK
Katherine Kerr Advisory Council on Historic Preservation Washington DC
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STATE HISTORIC PRESERVATION OFFICE 



SHPO CONSULTATION 
In accordance with Section 106 of the National Historic Preservation Act (United States Code of Federal 
Regulation 800.3), a consultation letter was sent on July 31, 2015 to the Alaska State Historic 
Preservation Office (SHPO) notifying them that the Air Force planned to base F‐35A aircraft at Eielson 
AFB, Alaska as well as operate and train in northern Joint Pacific Alaska Range Complex (JPARC) 
airspace.  The letter included information on the basing action, alternatives considered, a summary of 
impacts, and a request for concurrence of findings in the Area of Potential Effect (APE)—on the base and 
underlying JPARC airspace.  A finding of no direct or indirect effects to the base APE was identified by 
the Air Force and a finding of no adverse effects was identified for historic properties (including 
Traditional Cultural Properties) underlying JPARC airspace.  Copies of this letter and attachments were 
sent to Native Alaskan Tribes, the National Park Service, and the Advisory Council on Historic 
Preservation. 





S/S July 31, 2015

kathy.rose
Rectangle



ATTACHMENT 1:  SUMMARY OF FINDINGS 
 
SECTION I.  DESCRIPTION OF THE UNDERTAKING 
 
A. TITLE OF UNDERTAKING:  United States (U.S.) Air Force F-35 Operational Basing-Pacific at Eielson Air 

Force Base (AFB), Alaska  
 
B. PROPOSED START DATE:  Fiscal Year 2016 (FY16) – FY21 

 
C. LOCATION:  Portions of Eielson AFB and Special Use Airspaces within the northern portion of Joint Pacific 

Alaska Range Complex (JPARC) (Attachment 2, Location Map Showing Eielson AFB and Airspace Area of 
Potential Effect).  

 
D. DESCRIPTION OF PROPOSED ACTION:   
 
The 354th Fighter Wing (354 FW) is the host unit at Eielson AFB with the mission to prepare aviation forces for 
combat, deploy airmen in support of global operations, and enable the staging of forces.  To accomplish that 
mission, the 354 FW implements flying operations, mission support, maintenance, and medical care functions.  
Located adjacent to the JPARC, the largest over land training complex in the U.S., the 345 FW familiarizes combat-
ready forces with the tactics used by potential adversaries. 
 
BRIEF DESCRIPTION OF THE MISSION/REQUIREMENTS – To maintain capable ready forces required for 
national defense, the U.S. Air Force must integrate the F-35A mission while transitioning from legacy fighter 
aircraft programs.  This beddown action assures availability of combat-ready pilots in the Pacific Air Forces 
(PACAF) Area of Responsibility (AOR) flying the most advanced fighter aircraft in the world. 
 
BRIEF DESCRIPTION OF THE NEED FOR THIS ACTION – The Secretary of the Air Force determined that 
there was a need to locate F-35A aircraft in the PACAF AOR based on the following priorities: 

• Support the Pacific rebalance as directed by the President and the Secretary of Defense to counter the 
threats arising in the Pacific arena; 

• Support the location of robust fifth-generation aircraft capability to offset similar threats in the PACAF 
AOR; 

• Support future significant peacekeeping requirements or conflicts which may occur in the Pacific region; 
and 

• Provide adequate war planning response times in the PACAF AOR. 

BRIEF DESCRIPTION OF THE PROPOSED ACTION – There is only one Action alternative under this proposal.  
This alternative would add two squadrons of F-35As, consisting of 48 Primary Assigned Aircraft (PAA), and 6 
Backup Aircraft Inventory (i.e., replacement aircraft when a PAA is not in operation) to the existing missions of the 
354 FW at Eielson AFB.  Basing of the aircraft would occur beginning in FY19 through FY21.  The proposal also 
includes additional military and civilian personnel, construction and/or modification of facilities, and operation of 
the aircraft.   
 
Personnel.  Basing two F-35A squadrons and associated support and maintenance functions are expected to add 
1,563 military and civilian personnel to the base by FY20.  This date reflects when both squadrons would be fully 
operational.  This would increase the total authorized active duty military population of the 354 FW to 2,981.  
Therefore, with the addition of projected military dependents, the total base population would increase by an 
estimated 2,765 individuals, to 8,184, or grow by about 51 percent from current conditions.  Personnel increases 
would be incremental, happening over 2 to 3 years, typically preceding the scheduled delivery of the aircraft by 
several months.  
 
Facilities.  Under the Proposed Action Alternative, the 18th Aggressor Squadron would move to the former A-10 
operations area and F-35A operations and maintenance activities would be centralized in the south loop.  Facilities 
to support F-35A operations are listed in Table 1.   
 
 
 



Table 1.  Proposed Action Alternative Construction and Modifications 
Planned 

Construction Fiscal 
Start Date 

Action 

FY16 Alter B-4110: 18 Aggressor Squadron Operations and Aircraft Maintenance Unit 
FY16 Construct 6-Bay Flight Simulator Facility 
FY16 Construct Temporary South Gate (for construction traffic) and North Gate  
FY17 Construct 4-Bay Hangar/Propulsion Maintenance/Corrosion Control Personnel Dispatch 

FY17 Construct 4-Bay Hangar/Squadron Operations/Aircraft Maintenance Unit (AMU) (Squadron 
2) 

FY17 Add/Alter B-4280: Field Training Detachment 
FY17 16-Aircraft Weather Shelters (Squadron 1) 
FY17 16-Aircraft Weather Shelters (Squadron 2) 
FY17 Demolish old and Construct new Missile Maintenance Facility 
FY17 Construct 6 Munitions Storage Igloos (Quarry Hill) 
FY17 Alter B-1337: F-35 Squadron Operations (Squadron 1) 
FY17 Alter B-1307/B-1338: F-35 AMU/Weather Shelter (Squadron 1) 
FY18 Alter B-1306 for Aerospace Ground Equipment Shop (AGE)/Covered Storage 
FY18 Add/Alter B-1215 for Operations Support Squadron Facility 
FY18 Construct South Heat Plant 
FY18 Construct South Loop AGE Fill Stand (near B-1308) 
FY18 Construct Covered Parking for R-11 Aircraft Refueling Vehicles on South Loop (B-3229) 
FY18 Alter B-1353: Alternate Mission Equipment Storage Facility 
FY18 Alter B-3213: Vehicle Maintenance (additional space for vehicles) 
FY18 Alter B-3462: Munitions Flight (additional space for personnel) 
FY18 Alter B-1335: 4-Bay Weather Shelter (fire suppression, floors, lights) 
FY18 Alter B-1353: Armament Systems Maintenance Shop  
FY18 Alter B-1346: Add Metals Tech in Jet Engine Intermediate Maintenance Facility 
FY18 Alter B-3426: Base Supply (enlarge classified storage, larger doors) 
FY18 Alter B-1340: Weapons Load Training (add fire suppression in hangar) 
FY18 Alter B-1344: Fuel Cell Maintenance Facility (fire suppression) 
FY18 Alter B-1341: Egress (larger door opening and ceiling crane for canopies) 
FY18 Alter B-1232: Enlarge Wheel & Tire Shop in Nose Dock 7 
FY18 Alter B-4370: Joint Mobility Center (mobility bag storage, workstation counter) 
FY18 Alter B-1121 for Snow Barn Warm Storage (interior only) 
FY18 AGE Covered Storage (near B-1306) 
FY19 Construct 200-Person Dormitory 
FY19 Construct Flight Kitchen 
FY19 Construct Youth Center / School Age Facility 
FY19 Combat Arms Training and Maintenance Range 

 
Proposed construction, modification, repair, and infrastructure improvements would occur between FY16 and FY20.  
Total acreage disturbed, which includes equipment laydown areas, construction clearing/grading, and landscaping, 
would be approximately 66 acres, of which about 21 acres are newly disturbed (i.e., on areas previously not 
currently supporting buildings or pavement.  
 
Airfield and Airspace Operations.  The Proposed Action Alternative would result in the addition of approximately 
8,640 sorties per year (or 26,106 airfield operations) to existing base flight activities.  To provide the training needed 
to ensure combat readiness and meet Ready Aircrew Program (RAP) requirements, F-35A aircrews would conduct 
operations in two types of environments.  The first is the base airfield that includes the runway, taxi areas, and 
overlying/adjacent airspace.  The second is special use airspace.   
 
Due to their predominantly higher altitude missions (10,000 mean sea level [MSL] or higher for 855 of the sorties), 
advanced electronics, and speed, the F-35As would primarily use the Military Operation Areas (MOAs), Air Traffic 
Control Assigned Airspace (ATCAAs), and Restricted Areas (RAs) within the northern portion of JPARC, no new 
airspace is required.  The F-35As would occasionally use existing Military Training Routes (MTRs).  As is done 



currently for aircraft operating in the MTRs, the F-35As would fly according to the parameters outlined in the 
Finding of No Significant Impacts for the final Military Training Routes (Alaska) Environmental Assessment, 
whereby an average of eight operational sorties per day (by any aircraft) can fly in any of the MTRs (The F-35As 
would conduct training from the base in existing airspace.  No new airspace would be established as part of the 
Proposed Action.  Pilots of F-35As would adhere to all existing rules, regulations, mitigations (e.g., seasonal 
adjustments), and avoidance measures associated with military aircraft operations in special use airspace.  
 
To train with the full capabilities of the aircraft, F-35A pilots would employ supersonic flight (i.e., flying at or 
greater than the speed of sound).  All supersonic flight would occur within airspace and at altitudes already 
authorized (i.e., approved and charted by the Federal Aviation Administration [FAA]) for such activities. 
 
Defensive Countermeasures.  Flares are the principal defensive countermeasure dispensed by military aircraft to 
evade attack by enemy air defense systems.  Although the F-35A’s stealth features significantly reduce its 
detectability, pilots must train to employ defensive countermeasures.  Flares would only be used in the areas 
currently approved for its use and, in general, F-35As can be expected to use fewer flares when compared to the  
F-16s currently using this area.  
 
Ordnance Use.  F-35A aircraft would operate in JPARC restricted airspace and ranges that include R-2202 and the 
underlying Donnelly Training Area, R-2205 and the Yukon Training Area, and R-2211 and the Blair Lake Air Force 
Range in the Tanana Flats Training Area.  Ordnance use would not exceed the authorized amounts for the applicable 
ranges. 
 
E. DESCRIPTION OF THE NO ACTION ALTERNATIVE: 
 
The other alternative analyzed is the No-Action alternative.  Under the No-Action Alternative, the F-35A beddown 
would not take place at Eielson AFB, and the resulting environmental effects from taking no action are compared to 
the effects of implementing the Proposed Action.  Under the No-Action Alternative for this EIS, no construction or 
personnel increases would be implemented.  Major flying exercises and routine training would continue to be 
supported out of Eielson AFB.  
 
SECTION II:  DESCRIPTION OF AREA OF POTENTIAL EFFECT (APE)   
 
The area of potential effect (APE) for historic, cultural and traditional resources encompasses areas where ground 
disturbing activities and alterations/modifications to buildings would occur, as well as the land areas underlying the 
airspace where noise (subsonic and supersonic) is generated by aircraft overflights.  The APE is the same for the 
Proposed Action and the No-Action alternative.   
 
The APE for ground disturbing activities and building alterations/modifications includes areas within the boundaries 
of Eielson AFB, specifically the land and facilities on the flightline, the area of the proposed munitions storage and 
dormitory, and the area of the Missile Maintenance Facility (Attachments 3 and 4a-4i), Area of Potential Effect, 
Eielson AFB and Detailed Maps of Proposed Facility Construction and Improvements).  The areas where direct 
effects could occur are limited to the areas encompassed by construction, demolition, or modification of structures.  
The APE for Special Use Airspaces is limited to the MOAs and RAs making up the northern portions of JPARC 
(Attachment 2, Area of Potential Effect for the JPARC Airspace).  The APE encompasses the same training airspace 
and training ranges analyzed by the USAF in the Joint Pacific Alaska Range Complex EIS (June 2013). 
 
SECTION III:  IDENTIFICATION OF HISTORIC PROPERTIES AND TRADITIONAL RESOURCES IN 
THE AREA OF POTENTIAL EFFECT (APE) 
 
“Historic properties” include “… any prehistoric or historic district, site, building, structure, or object included in, or 
eligible for inclusion on the National Register (54 U.S. Code [U.S.C.] Section 300308).” 
 
Traditional resources are associated with specific American Indian, Native Alaskan, or Native Hawaiian traditional 
resources, sacred sites, or areas. These resources are protected under the Archaeological Resource Protection Act 
(16 U.S.C. Sections 470aa-19 470mm, PL 96-95 and amendments), the Native American Graves Protection and 
Repatriation Act (PL 101-20 601; 25 U.S.C. Section 3001-3013), and the American Indian Religious Freedom Act 
(PL 95-341, 42 U.S.C. 21 Sections 1996 and 1996a).  The National Historic Preservation Act and Associated 



Section 106 compliance also include guidance for American Indian consultation regarding cultural significance of 
potential religious and sacred artifacts (54 U.S.C. Section 302701). 
 
Per 36 Code of Federal Regulations (CFR) §800.4 (b) (1) and (2), the U.S. Air Force has made a reasonable and 
good faith effort to carry out appropriate identification efforts, taking into account the magnitude and nature of the 
undertaking as well as the nature and extent of potential effects on historic properties. 
 
Eielson AFB Historic/Cultural Resources 
 
Based on information contained in the Eielson AFB Integrated Cultural Resources Management Plan (Eielson AFB 
2014), surveys of the installation did not identify any archaeological resources on base.  The Seattle District Corps 
of Engineers completed an architectural report entitled A Contextual Documentation and Inventory of Historic 
Properties of Eielson AFB in 2002, which was later revised in 2004 and 2005.  The inventory identified a historic 
district consisting of 19 contributing buildings and one contributing structure (the runway) along the flightline 
(Table 2); and two additional munitions-related historic districts of 21 contributing buildings at Quarry Hill (Table 
3) and eight contributing buildings at Engineer Hill (Table 4).  Attachment 3 identifies the location of these historic 
districts.  Additional architectural surveys in 2013 did not identify any other buildings or structures on Eielson AFB 
eligible for listing in the National Register of Historic Places (NRHP) (Eielson AFB 2014). 
 

Table 2.  Eielson AFB Flightline Historic District 
Facility Number Name of Facility Date of Construction 

Facility 1120 Aircraft Maintenance/Nose Dock 1958 
Facility 1121 Aircraft Maintenance/Nose Dock 1958 
Facility 1123 Seaweed Storage (Storage Warehouse) 1953 
Facility 1124 Seaweed Storage (Storage Warehouse) 1953 
Facility 1125 Seaweed Storage (Storage Warehouse) 1953 
Facility 1127 Seaweed Storage (Storage Warehouse) 1953 
Facility 1128 Seaweed Storage (Storage Warehouse) 1953 
Facility 1131 Airfield Runway 1943 
Facility 1132 Seaweed Storage (Storage Warehouse) 1953 
Facility 1133 Seaweed Storage (Storage Warehouse) 1953 
Facility 1134 Seaweed Storage (Storage Warehouse) 1953 
Facility 1135 Seaweed Storage (Storage Warehouse) 1953 
Facility 1136 Seaweed Storage (Storage Warehouse) 1953 
Facility 1138 SAC Avionics Building 1959 
Facility 1140 SAC Hangar 1954 
Facility 1141 SAC Aircraft Maintenance Shops 1954 
Facility 1146 Maintenance Ops/Electrical Power Station 1953 
Facility 1183 Squadron Operations Building 1956 
Facility 1190 Nose Dock Hangar 1947 
Facility 3112 Amber Hall 1952 

Note:  Facility 1153 was demolished in 2003 after Section 106 consultation and MOA with the Alaska State 
Historic Preservation Office. 

 
 
 
 
 
 
 
 



 
Table 3.  Eielson AFB Quarry Hill Munitions Historic District 

 Facility Number Name of Facility Date of Construction 
Facility 6347 Munitions Igloo 1955 
Facility 6348 Munitions Igloo 1955 
Facility 6349 Munitions Igloo 1955 
Facility 6350 Munitions Igloo 1955 
Facility 6352 Munitions Igloo 1955 
Facility 6354 Munitions Igloo 1955 
Facility 6357 Munitions Igloo 1955 
Facility 6360 Munitions Igloo 1955 
Facility 6361 Munitions Igloo 1955 
Facility 6363 Munitions Igloo 1955 
Facility 6364 Munitions Igloo 1955 
Facility 6365 Munitions Igloo 1955 
Facility 6366 Munitions Igloo 1955 
Facility 6368 Munitions Igloo 1955 
Facility 6369 Munitions Igloo 1955 
Facility 6371 Munitions Igloo 1955 
Facility 6372 Munitions Igloo 1955 
Facility 6373 Munitions Igloo 1955 
Facility 6374 Munitions Igloo 1955 
Facility 6376 Munitions Igloo 1955 
Facility 6377 Munitions Igloo 1955 

 
Table 4.  Eielson AFB Engineer Hill Munitions Historic District 

Facility Number Name of Facility Date of Construction 

Facility 6122 Munitions Inspection Igloo 1957 
Facility 6126 Munitions Igloo 1957 

 Facility 6128 Munitions Igloo 1957 
Facility 6132 Munitions Igloo 1957 
Facility 6134 Munitions Igloo 1957 
Facility 6136 Munitions Igloo 1957 
Facility 6162 Munitions Igloo 1957 
Facility 6164 Munitions Igloo 1957 

 
Airspace Historic/Cultural Resources:   
 
Through a search of the NRHP database, 19 historic properties were identified as representative properties that may 
be potentially affected by the Proposed Action (Attachment 5, Map Showing Representative Historic Properties 
within the APE and Attachment 6, Summary of Representative Historic Properties Potentially Affected).   
 
Though there are numerous historic properties within the APE, the properties identified in the table entitled 
Summary of Representative Historic Properties Potentially Affected were selected as the most representative based 
upon their location and character.  These properties are listed in the NRHP, and there is sufficient information to 
formulate findings regarding effects.  As other properties in the APE that are similarly situated and with similar 



characteristics would experience similar effects from the proposed action, identification of every property is not 
necessary. 
 

A. HISTORIC PROPERTIES AND TRADITIONAL RESOURCES WITHIN THE APE SUBJECTED 
TO DIRECT EFFECTS FROM THIS UNDERTAKING: 

 
Eielson AFB APE 
New construction on Eielson AFB in support of the F-35 basing would primarily occur on already 
disturbed ground (Attachment 4a-i).  No direct effects are anticipated for the Engineer Hill Munitions 
Historic District, as none of the identified properties will be modified or demolished.  One structure, 
Building 1121 in the Flightline Historic District, would be modified in the interior to accommodate the 
aircraft (Attachment 4d).  A Memorandum of Agreement mitigating the demolition of this structure was 
signed in 2013 (Air Force 2013) and the agreed upon HABS architectural recordation was received by the 
Alaska SHPO on July 7, 2014 (Bittner 2014).  As the structure has been thoroughly documented, any 
interior modifications would not be an adverse effect to the structure or to the district as a whole.  Six new 
munitions igloos are scheduled to be constructed between existing igloos at the Quarry Hill Munitions 
Historic District in order to support the increase munitions requirements of the F-35 aircraft (Attachment 
Figure 4f).  No demolition of existing munitions storage igloos would occur.   
 
Airspace APE 
None; no new ground disturbing activities would occur under the airspace (Attachment 7, Summary of 
Effects to Historic Properties) 
 

B. HISTORIC PROPERTIES AND TRADITIONAL RESOURCES WITHIN THE APE SUBJECTED 
TO INDIRECT EFFECTS FROM THIS UNDERTAKING: 
 
The facilities in the Flightline Historic District would continue to experience the indirect effect of aircraft 
noise from the Eielson flight line.  However, noise levels in excess of 70 decibel (dB) Day-Night Average 
Sound Level (DNL) are in keeping with the setting of the district and would not affect the integrity of the 
district. Noise levels at the other two historic districts would not change.  
 
There would be little change (<3 dB) in subsonic noise levels for the airspace units under the Proposed 
Action. Noise levels in most areas would not exceed 45 dB Onset-Rate Adjusted Day-Night Average 
Sound Level (Ldnmr), including the location of the Eagle National Historic Landmark.  Under the Proposed 
Action Alternative, the majority of supersonic flight during the busiest month (i.e., during the Major Flying 
Exercises) in the northern JPARC airspace would continue to be conducted by the F-16s, KC-135s, and 
HH-60s based at Eielson AFB, the F-22 aircraft based at Joint Base Elmendorf-Richardson, and transient 
aircraft.  The Proposed Action Alternative would create an estimated 118 supersonic F-35A operations per 
year that would account for approximately 10 percent of total annual supersonic operations.  Compared to 
existing conditions, the Proposed Action Alternative would increase the supersonic noise levels by less than 
1 dB.  Under the Proposed Action Alternative, the maximum booms per busiest month would increase by 
two, for a less than 10-percent increase.  This would occur in areas already subject to sonic booms and 
would not be an adverse effect to historic properties. 
 
No other traditional cultural properties or historic properties that could be adversely affected have been 
identified (Attachment 7, Summary of Effects to Historic Properties). 
 

C. HUMAN REMAINS 
 
As there are no ground disturbing activities proposed in previously undisturbed areas, it is not anticipated 
that human remains would be encountered.  In the unlikely event that human remains are inadvertently 
discovered, activities or work in the vicinity of the discovery would stop and the U.S. Air Force would take 
measures to secure the remains and any associated context. 

 
  



SECTION IV:  DETERMINATION OF POTENTIAL EFFECT 
 
Pursuant to 36 CFR §800.4 (d) (1), the U.S. Air Force has determined that this undertaking will have no effect 
(direct or indirect effect) on known or undiscovered/unevaluated archaeological sites or districts.   
 
Rationale for finding:  No ground-disturbing activities in previously undisturbed or unevaluated areas are 
contemplated as a part of this undertaking.  In the unlikely event archeological deposits are discovered during the 
implementation of any of the alternatives, as discussed above, activities or work in the vicinity of the discovery will 
stop and the area will be secured until appropriate measures can be taken.   
 
If the No-Action Alternative were implemented, there would be no change to existing facilities, operations, aircraft, 
or flight patterns and thus no potential for effect.   
 
Regarding indirect effects, pursuant to 36 CFR §800.5 (b), the U.S. Air Force has determined that this undertaking 
will have no adverse effect on historic properties:  
 
Rationale for finding:   
 
Eielson AFB: Any potential indirect effects to historic properties through implementation of any of the alternatives 
would be due to increases in noise around the Eielson flight line and would be in keeping with the setting of the 
Flightline Historic District. 
 
Modifications to Building 1121, which is a contributing structure to the Flightline Historic District, would only 
occur to the interior of the structure, would not affect the exterior or appearance of the building, and is already 
covered under a MOA for demolition signed in 2013.  Additions of new munitions structures in the Quarry Hill 
Munitions District would not require demolition of any structures and would be in keeping with the overall 
appearance of the district. As the district is covered under a Program Comment (ACHP 2006), Section 106 
consultation for this resource is complete.   
 
Northern JPARC Airspace:  Any potential effects to historic properties would be due to noise generated from 
overflights. Preliminary analyses of the noise effects of this undertaking indicate that if the Proposed Action is 
implemented, there would be only a slight increase in subsonic and supersonic noise (including vibration and 
overpressure effects) to historic properties.  Also, as identified in the 11th Air Force Alaska Airspace Handbook 
(February 2014), the historic resources under the northern JPARC airspaces have been identified as avoidance areas, 
with specific dimension and altitudes where aircraft are not authorized to operate.  These will continue to be adhered 
to by all aircraft the performing routine training or participating in Major Flying Exercises. 
 
The proposed use of flares would occur in the same manner as currently exists in the airspace.  Use of flares would 
have no effect on cultural resources. 
 
Implementation of the No-Action Alternative would result in the continuation of the current level of effects to 
historic properties. 
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U.S. FISH AND WILDLIFE SERVICE CONSULTATION 



USFWS CONSULTATION 
In accordance with Section 7 of the Endangered Species Act (16 United States Code 1531 et seq.), a letter 
initiating informal consultation was sent on August 11, 2015 to the Fairbanks Fish and Wildlife Field 
Office of the USFWS notifying them that the Air Force proposes to base F‐35A aircraft at Eielson AFB, 
Alaska and operate and train in northern JPARC airspace.  The letter included information on the basing 
action, alternatives considered, a summary of impacts, and a request for concurrence of a finding of no 
effects to threatened and endangered species on the base.  A finding of may affect, but not likely not to 
adversely affect bald and golden eagles potentially occurring in northern JPARC airspace was also 
identified. 
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Appendix D  D-1 

D.1 AIRSPACE MANAGEMENT AND MITIGATIONS 

The following is a summary of airspace management and mitigation actions the Air Force and pilots 
operating in Alaska airspace must follow (Air Force 2014).  Other restrictions or limitations required by 
the Army over their managed airspace is their responsibility; however, all military pilots who fly in the 
airspace must follow any applicable operating procedures.  Additionally, there is a Memorandum of 
Agreement for the shared use of Special Use Airspace and underlying Army and Air Force managed 
training lands (Air Force/Army 2014).  The memorandum is between the 11th Air Force, U.S. Army 
Alaska, and the Cold Regions Test Center. 

If the Proposed Action Alternative to base and operate F-35As were implemented, pilots would adhere to 
all restrictions, limitations, mitigations, and seasonal adjustments codified in the April 1997, Record of 
Decision (ROD) establishing the current joint use Military Operations Areas (MOA) structure in Alaska.  
These MOAs are legally defined airspace found in Federal Aviation Administration (FAA) Order 7400.8, 
Regulatory/Non-Regulatory Special Use Airspace Areas.  The ROD sketched out several proposed 
alternatives in the Description of Proposed Action and Alternatives (DOPAA).  The FAA approved the 
Air Force request in June 1997.   

The cooperative efforts to define the airspace limitations are contained in the Alaska MOA EIS (1995), 
and have been incorporated into the 11 AF Alaska Airspace Handbook (2015) prepared by the 11 AF 
Airspace and Range Operations Team (611 AOC/AODK).  Copies of the ROD and the EIS Executive 
Summary for the EIS are located at: https://www.pacaf-f35aeis.com.The ROD formally adopted the 
mitigation specified in the EIS, defined exercises and MOA usage limitations, and balanced the needs of 
the community with the proposed military operations.  The legal descriptions include latitude-longitude 
coordinates, floor and ceiling altitudes, use restrictions, scheduling and controlling agencies, and legally 
binding modifications for the airspace.  It was not, however, a blanket approval.  Modifications were 
imposed, and the ability of the military to use the airspace was made contingent on its compliance with 
several adjustments.  

D.1.1 Excluded/Adjusted Areas 

During the public process that led up to the approval of the airspace, some areas were so sensitive or 
controversial that the FAA excluded them by public law.  Even though MOA airspace may surround 
them, these areas are excluded from the MOA descriptions as defined in FAA Order 7400.8.  In addition 
to FAA requirements that must be met to use the airspace, the Air Force has identified procedures that 
make aircraft operations more efficient.  The Air Force may impose its own, more restrictive conditions 
upon an area already excluded from the airspace.  The adjustments to the exclusion do not change the 
legal description of the exclusion, but does require the military aviator to adhere to the more restrictive 
description.  Even though not defined in any of the public processes, these adjustments are an integral part 
of the airspace complex.  All Excluded/Adjusted Areas are coordinated by 611 AOC/CODK.   

D.1.2 Implementation 

The Air Force or Air Force-hosted military aircraft are not authorized to operate within any of the areas 
on the 11th Air Force Noise/Flight Sensitive Areas List or MOA exclusion areas, unless the aircraft is 
engaged in the activity specific to that area (Table D-1).  This exception may include, but is not limited to, 
landing or taking off, participating in Search and Rescue or disaster relief, or responding to an in-flight 
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emergency.  Compliance with these adjustments and exclusions does not relieve a pilot from compliance 
with the Title 14 of the Code of Federal Regulations (CFR).  

(1)  In many cases, avoidance of locations would also be described by compliance with the CFRs. 
Such areas are included on the list to alert all aircrew to the presence of such an area. This is 
not an inference that areas of similar activity that are not on the list may be ignored.  

(2)  Wherever the adjustments are more restrictive than CFRs, the most restrictive conditions will 
be applied.  

(3)  Light aircraft activity in Alaska is extensive. In addition to any airports described in the 
adjustments, the following criteria are to be observed:  

(a)  Controlled Airports: Avoid control zones and/or airport traffic areas when active and 
other times by 3 nautical miles (NM), below 1,500 feet (feet) above ground level 
(AGL).  

(b)  Uncontrolled airports: (Unless participating on CTAF or specifically exempted in the 
list).  

(i)  Avoid all civil airports identified in the Alaska Supplement as “public use” by 
3 NM, below 1,500 feet AGL.  

(ii)  Avoid airfields identified in the Alaska Supplement as "private" by 1 NM, 
below 1,500 feet AGL.  

(c)  Avoid all well-known landing areas, such as fishing or hunting landing sites, by 1 
NM, below 1,500 feet AGL, seasonal (as applicable).  

(d)  Avoid VFR Corridors as described in the 11th Air Force Noise/Flight Sensitive Areas 
List/DOPAA. 

The following list is derived from an evaluation of the mitigation measures and restrictions prescribed by 
the Alaska MOA EIS and ROD (Air Force 1995, 1997) and codified in the 11th Air Force Alaska 
Airspace Handbook.  Mitigation measures identified in the Joint Pacific Alaska Range Complex EIS and 
ROD (Air Force 2013a, b) are indicated in red.  However, they cannot be implemented until the FAA 
formally charts changes to Fox 3 MOA and the establishment of the new Paxon MOA.  As these changes 
are expected to be adopted by the FAA in the next 12 to 18 months, they will apply to F-35 operations.
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Table D-1.  Alaska Airspace Restrictions, Limitations, Mitigations, and Seasonal Adjustments in Northern JPARC Airspace 

Restriction Specifications 
Applicable 
MOA(s) or 

Restricted Area (R-) 
Conduct no Major Flying Exercises (MFEs) during September, December, or January All 
Provide a minimum 2-week break between MFEs  All 
Conduct no MFEs the week prior to and the week following of July 4 All 

Limit Use to MFE feets only Yukon 3B 
Yukon 5 

Conduct supersonic operations at or above 5,000 feet AGL or 12,000 feet mean sea level (MSL), whichever is higher 

Fox 1 
Fox 2 
Fox 3 

Yukon 1 
Yukon 2 

Yukon 3B 
Yukon 4 
Yukon 5 

Extend the existing peregrine falcon Flight Avoidance Areas 2,000 feet AGL and 2 nautical miles (NM) either side of the river centerline 
on the Charley, Kandik, and Yukon rivers to include April 15 to September 15 

Yukon 1 
Yukon 2 

Yukon 3A 
Yukon 3B 
Yukon 4 

Protect “at-risk” wildlife populations by restricting overflights during critical lifecycle periods.  “At-Risk” populations and temporal and 
spatial protection parameters to be established through consultation with management agencies, and the smallest practicable and effective 
area mitigated  

All 

Protect the Delta caribou herd by establishing a minimum overflight altitude of 3,000 feet AGL over calving areas (normally May 15 – 
June 15)  

Birch 
Eielson 

Protect Dall sheep in the Northern Alaska Range and the Tanana Hills by establishing a minimum overflight altitude of 5,000 feet AGL 
over lambing areas and spring mineral licks (nominally from May 15 to June 15 and over rutting areas (nominally from November 15 to 
December 15) 

Buffalo 
Eielson 
Fox 1 

Yukon 1 

Continue to provide the Special Use Airspace Information Service (SUAIS) 

R-2202 
R-2205 
R-2211 
Birch 

Buffalo 
Delta 1 – 4 (MFE) 

Eielson 
Viper A/B 
Yukon 1-3 
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Table D-1.  Alaska Airspace Restrictions, Limitations, Mitigations, and Seasonal Adjustments in Northern JPARC Airspace 

Restriction Specifications 
Applicable 
MOA(s) or 

Restricted Area (R-) 
Continue the in-state toll free number (1-800-538-6647)  All 
Notify Alaska press outlets of the annual MFE schedule for release in publications such as visitor and travel guides, and various 
newspapers All 

Continue operation of the Alaska Civil/Military Aviation Council (ACMAC) All 
Establish a Resource Protection Council consisting of three inter-agency (federal, state, and Air Force) coordination teams:  1) Resources 
Protection/Mitigation, 2) public information, and 3) Research and Monitoring  All 

Designate the Alaska Air Force Representative to the FAA as the focal point for sharing information received from the public regarding 
U.S. Air Force flight activities within the MOAs  All 

Pleasant Valley Subdivision Exclusion, continuous Viper A 
Yukon 1 

Chena Recreation Area Exclusion, May 1 to September 30 Yukon 1 
Chena Hot Springs Resort Exclusion, continuous Yukon 2 
Salcha River Area Two Adjustment, Below 1,000 feet AGL: May 1 to August 31; Below 5,000 feet MSL:  
September 1 to 20 Yukon 1 

Sheep Lambing Area and Newman Creek Airstrip Adjustment:  May 15 to June 15 and November 15 
to December 15 Eielson 

Clear Creek Exclusion, 1 NM radius around 64o13 feet05”N, 146o13 feet00”W, below 1,500 feet AGL, continuous Birch 
Birch Lake State Recreation Site Exclusion, 1 NM radius around 64o19 feet00”N, 146o39 feet00”W, below 2,000 feet AGL, May 15 to 
September 30 Birch 

Delta Nation Wild and Scenic River Adjustment, 5 NM either side of the river from 63o03 feet00”N, 144o59 feet00”W to 63o34 feet0”N, 
145o53 feet00”W, below 5,000 feet MSL, June 27 to July 11 Buffalo 

Healy Lake/Village Exclusion, 3 NM radius around 63 o 59 feet00”N,144 o 45 feet00”W, Below 6,000 feet MSL, continuous Buffalo 
Donnelly Creek State Recreations Site Adjustment, 1 NM radius around 63o39 feet40”N, 145o53 feet00”W, Below 2,000 feet AGL. May 
15 to September 30 Buffalo 

Lake George Exclusion, 2 NM radius around 63o47 feet00”N, 144o32 feet00”W, below 1,500 feet AGL, continuous Buffalo 
Shaw Creek Youth Camp Adjustment, 1 NM radius around 64 o 16 feet00”N, 146 o 06 feet00”W, below 1,500 feet AGL, continuous Birch 
Town of Circle City Adjustment, 2 NM radius around 65o49 feet50”N, 114o40 feet33”W, below 6,000 feet MSL, continuous Yukon 2 
Towns of Central and Circle Hot Springs Adjustment, beginning 65o35 feet00N, 144o55 feet00”W to 65o38 feet00”N, 144o45 feet00”W 
to 65o29 feet00”N, 144o30 feet00”W to 65o26 feet00”N, 144o39 feet00”W, 10,000 feet MSL, continuous Yukon 2 

Towns of Central and Circle Hot Springs (Supersonic Operations) Adjustment, No supersonic operations within a 10 NM radius around 
65o31 feet00”N,144o43 feet00”W, below 30,000 feet MSL, continuous Yukon 2 

Cirque Lakes Dall Sheep Lambing Area Adjustment, 7 NM radius around 64o48 feet00”N, 143o45 feet00”W, below 5,000 feet AGL, 
May 10 to June 15 Yukon 1 
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Table D-1.  Alaska Airspace Restrictions, Limitations, Mitigations, and Seasonal Adjustments in Northern JPARC Airspace 

Restriction Specifications 
Applicable 
MOA(s) or 

Restricted Area (R-) 
Salcha River Area Three Adjustment, 2 NM either side of the Salcha River from 64o39 feet30”N, 145o45 feet00”W to 64o39 feet00”N, 
145o20 feet15”W, below 5,000 feet MSL for turbojet/turbofan aircraft, below 1,000 feet AGL for all other aircraft, September 1 to 20 Yukon 1 

Gold King Creek Airstrip Exclusion, 3 NM radius around 64o11 feet47”N, 147o55 feet57”W, below 1,500 feet AGL, Continuous Eielson 
Pogo Airstrip and Goodpaster River Valley Adjustment, 3 NM radius around 64o27 feet12.4”N, 144o54 feet19.7”W, below 1,000 feet 
AGL, April 1 to November 30 Yukon 1 

Mitigations Identified in Joint Pacific Alaska Range Complex (JPARC) EIS and ROD 
Stratify expanded Fox 3 MOA vertically into Low (500 feet AGL up to but not including 5,000 feet AGL) and High (5,000 feet AGL up 
to but not including FL180) Fox 3 

Stratify new Paxon MOA vertically into Low (500 feet AGL up to but not including 14,000 feet MSL) and High (14,000 feet MSL up to 
but not including FL180) Paxon 

Continue SUAIS in all areas where radio coverage exists; this includes a majority of the area beneath the proposed MOAs.  The SUAIS 
Letter of Agreement (LOA) with the FAA will be updated to include current radio sites and any new MOAs to be covered by the system 

Fox 3 
Paxon 

Limit minimum altitude to 1,000 feet AGL in the new MOAs from March 15 to September 30 (i.e., nesting season) to comply with the 
Bald and Golden Eagle Protection Act.  Subject to available funding, the Air Force may coordinate with the U.S. Fish and Wildlife 
(USFWS) to establish habitat models and/or conduct bald and golden eagle nest surveys to establish low flying (500 feet AGL) area 
outside of eagle habitat during the nesting season 

Fox 3 
Paxon 

Modify existing LOA with the Alaska Department of Fish and Game (ADFG) to maintain avoidance areas over caribou and Dall sheep 
populations under the new MOAs during critical lifecycle periods.  Coordination with wildlife agencies will continue to determine 
specifics including seasons and minimum overflight altitudes; location of herds is monitored/reported by ADFG 

Fox 3 
Paxon 

Expand the Visual Flight Rule (VFR) flight corridor over the Richardson Highway between Delta Junction and Glennallen to include the 
highway segment under the new MOA.  The corridor will be 3 miles on either side of the Richardson Highway and up to 4,500 feet 
MSL.  The MOA floor in the corridor would go to 5,000 feet MSL to allow a 500-feet buffer.  The Paxson Fish Hatchery would be 
afforded protection from low overflight noise as an added benefit of the VFR corridor 

Paxon 

For the period May 15 to September 30, expand the Gulkana (west, middle, and north forks) and the Delta National Wild and Scenic 
River (NWSR) (and others, as designated) Flight Avoidance Areas to include portions with new MOA boundaries using a 5-NM buffer 
on either side of the river centerline with 5,000 feet MSL minimum altitude.  The river corridors will include their headwater lakes areas 
(Tangle Lakes and Dickey Lake). 

Fox 3 
Paxon 

Comply with Flight Avoidance Areas established by the 11th Air Force Airspace and Range Team and listed in the 11th Air Force 
Alaska Airspace Handbook.  Areas not specified by the JPARC ROD may be added, increased, decreased, or removed by the 11th Air 
Force as situations dictate (e.g., a mine and its air operations cease to exist). 

Fox 3 
Paxon 

Comply with Alaska Department of Natural Resources (ADNR) comments to avoid leasehold properties in the north and south corners of 
the proposed restricted area by adjusting the borders of the Alternative A airspace. R-2202 
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Table D-1.  Alaska Airspace Restrictions, Limitations, Mitigations, and Seasonal Adjustments in Northern JPARC Airspace 

Restriction Specifications 
Applicable 
MOA(s) or 

Restricted Area (R-) 
Air Force will proved support to ADNR throughout the Special Use Designation (SUD) process, and will develop a Concept of 
Operations (CONOPs) and an Access and Safety Plan for the exclusive use of state land to support Realistic Live Ordnance Delivery.  
The SUD will identify areas and dates of closure and will have to indicate which activities are affected.  The Access Plan will provide the 
maximum public use to the ground evacuation areas, closing such areas for the minimum period of time necessary to conduct such 
operations.  The Access plan (Updated Annually) will identify areas and dates of closure and will indicate which activities are affected.  
It will describe roles and responsibilities for securing the area, ensuring it is evacuated, publishing and posting closure notices, signs and 
other media to advertise and alert the public of hazards, times and locations. 

R-2202 

All applicable conservation, monitoring, and management procedures currently followed by U.S. Army Garrison – Fort Wainwright  
(USAG-FWA) in the management of this range will be applicable to the Proposed Action in the ROD, including measure for the 
protection of soils and permafrost, including, but not limited to the USAG-FWA Integrate Natural Resources Management Plan, the 
Storm Water Pollution Prevention Plan, and the monitoring guidelines of the integrated Training Area Management (ITAM) Sustainable 
Range Awareness.  

R-2202 

Identified Mitigations Becoming Effective with JPARC Airspace Changes 
(These were formerly below the floors of the MOAs) 

Fielding Lake State Recreation Site Avoidance Area, 1 NM radius around 63 10 feet00N. 145 40.00”W. 1 NM radius around 63 11 
feet12”N, 145 38 feet00”, below 2,000 feet AGL, 15 May to 30 May Paxon 

Sheep Lambing Avoidance Area, beginning at 63o21 feet00”N, 145o05 feet00”W to 63 o  33 feet00”N, 144o05 feet00”W to 63o22 
feet00”N, 144o05 feet00”W to 63o10 feet00”N, 145o05 feet00”W to point of beginning, below 1,000 feet AGL,  
1 May to 30 June 

Paxon 

Caribou Hunting Avoidance Area, beginning at 62o55 feet49”N, 147o11 feet08”W to 62o46 feet02”N, 147o06 feet49”W to 62o54 
feet05”N, 145o52 feet08”W to 63o03 feet53”N, 145o55 feet52”W to point of beginning, below 1,000 feet AGL,  
1 August to 30 September 

Fox 3 
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D.1.3 11th Air Force Noise/Flight Sensitive Areas List 

Historically, the 11th Air Force Noise/Flight Sensitive Areas List identified locations the Air Force would 
voluntarily avoid because of public need and commercial use.  The 11th Air Force Noise/Flight Sensitive 
Areas List was published in the Alaska MOA EIS and confirmed by the ROD, establishing a baseline for 
noise and flight sensitive areas.  Although some of the adjustments are outside of MOA airspace, the 
process that brought the airspace complex into existence dictates that adjustments must be honored as 
described.  Additionally, identification and avoidance of noise and flight sensitive areas is a dynamic, on-
going process.  The 611 AOC/CODK conducts periodic reviews of this list.  When appropriate, avoidance 
areas are either deleted or defined and added to the list, and an updated Noise/Flight Sensitive Areas List 
is distributed.  The Alaska MOA EIS permanently captured locations 1 through 39 from the list and A 
through O from the DOPAA (Figure D-1).  The airspace names are provided in Table D-2.  The 
numbered and lettered restrictions are defined following the figure.  Subsequent lists do not change those 
numbers or the areas they describe.  If the area is deleted, the number will not be re-used.  The following 
is taken from the 11th Air Force Alaska Airspace Handbook (Air Force 2014).   

Table D-2.  Northern JPARC Airspace Units 
Airspace Unit Map Key 

Delta 1 MOA A 
Delta 2/Birch MOAs B 
Delta 3 MOA C 
Delta 4/Buffalo MOAs D 
Eielson MOA E 
Fox 1 MOA F 
Fox 2 MOA H 
Fox 3 MOA G 
Paxon MOA I 
Yukon 1 MOA J 
Yukon 2 MOA K 
Yukon 3 High/3A Low MOAs L 
Yukon 3B MOA M 
Yukon 4 MOA N 
Yukon 5 MOA O 
Viper A/B MOAs P 
R-2202  Q 
R-2205 R 
R-2211 S 
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Figure D-1.  Joint Pacific Alaska Range Complex Northern Airspace Restrictions, Limitations, 

and Seasonal Adjustments   
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Noise Avoidance/Exclusion Areas List as Contained in the 11 Air Force 
Alaska Airspace Handbook (11th Air Force 2015) 

 

(1) Pleasant Valley Subdivision (exclusion to Yukon 1 and Viper A)  
• Altitude: No flight below 6,000 feet MSL. Flight at altitudes above 6,000 feet MSL is restricted 

to non-maneuvering, non-afterburning, navigational flight only.  
• Time of year: Continuous  

(2) Chena Recreation Area (exclusion to Yukon 1)  
• Altitude: Below 1,500 feet AGL  
• Time of year: May 1 to September 30 

(3) Chena Hot Springs Resort (exclusion to Yukon 2)  
• Description: 3 NM radius around 65°03’07"N, 146°02’51"W  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

(4) Salcha River Area One (outside of MOAs)  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

(5) Salcha River Area Two (adjustment to Yukon 1)  
• Below 1,000 feet AGL: May 1 to August 31 
• Below 5,000 feet MSL: September 1 to September 20 

(6) Sheep Lambing Area and Newman Creek Airstrip (adjustment to Eielson and below the floor of 
Fox 1)  
• Altitude: Below 5,000 feet AGL  
• May 15 to June 15 
• November 15 to December 15 

(7) Wood River Lodge (below the floor of Fox 1)  
• Description: 3 NM radius around 63°46’00"N, 147°58’00"W  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

(8) Clear Creek Cabins (exclusion to Birch)  
• Description: 1 NM radius around 64°13’05"N, 146°13’00"W  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

(9) Delta Junction (outside of MOAs)  
• Description: 3 NM radius around 64°02’30"N, 145°43’30"W  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

(10) Birch Lake State Recreation Site (exclusion to Birch)  
• Description: 1 NM radius around 64°19 feet 00"N, 146°39 feet 00"W  
• Altitude: Below 2,000 feet AGL  
• Time of year: May 15 to September 30 
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(19) Delta National Wild and Scenic River (Adjustment to Buffalo & below the floor of Fox 2&3 
and outside these MOAs)  
• Altitude: Below 5,000 feet MSL, 5 NM either side of the river 
• Time of year: June 27 to July 11 

(22) Healy Lake/Village (exclusion to Buffalo)  
• Description: 3 NM radius around 63°59’00"N, 144°45’00"W  
• Altitude: Below 6,000 feet MSL  
• Time of year: Continuous  

(23) Fielding Lake State Recreation Sites (outside of MOAs)  
• Description:  1 NM radius around 63°10'00"N, 145°40'00"W, 1 NM radius around 63°11'12"N, 

145°38'00"W 
• Altitude: Below 2,000 feet AGL  
• Time of year: May 15 to September 30 

(24) Donnelly Creek State Recreation Site (adjustment to Buffalo)  
• Altitude: Below 2,000 feet AGL  
• Time of year: May 15 to September 30 

(27) Sheep Lambing Area (outside of MOAs)  
• Altitude: Below 1,000 feet AGL  
• Time of year: May 1 to June 30 

(28) Lake George (exclusion to Buffalo)  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

(29) Shaw Creek Youth Camp (exclusion to Birch)  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

(30) Town of Circle City (adjustment to Yukon 2)  
• Altitude: Below 6,000 feet MSL  
• Time of year: Continuous  

(31) Towns of Central and Circle Hot Springs (adjustment to Yukon 2)  
• Altitude: Below 10,000 feet MSL  
• Time of year: Continuous  

(36) Gulkana National Wild and Scenic River (outside of MOAs)  
• Altitude: Below 5,000 MSL, 5 NM either side of river 
• Time of year: June 27 to July 11 

(37) Towns of Central and Circle Hot Springs (Supersonic operations) (adjustment to Yukon 2)  
• Description: No supersonic operations within a 10 NM radius around 65°31’00"N, 144°43’00"W  
• Altitude: Below 30,000 feet MSL  
• Time of year: Continuous   
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(39) Cirque Lakes Dall Sheep Lambing Area (adjustment to Yukon 1)  
• Altitude: Below 5,000 feet AGL  
• Time of year: May 10 to June 15 

(40) Salcha River Area Three (adjustment to Yukon 1)  
• Altitude: Below 5,000 feet MSL for turbojet/turbofan aircraft; Below 1,000 feet AGL for all other 

aircraft  
• Time of year: September 1 to September 20 

(41) Caribou Hunting Area (below the floor of Fox 3)  
• Altitude: Below 1,000 feet AGL  
• Time of year: August 1 to September 30 

(42) Gold King Creek airstrip (exclusion to Eielson)  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

(43) Pogo airstrip and Goodpaster River Valley (adjustment to Yukon 1)  
• Altitude: Below 1,000 feet AGL  
• Time of year: April 1 to November 30 

(57) Black Rapids Airport (exclusion to Buffalo)  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

(60) Maclaren Lodge and Airstrip (MTR937 and under Fox 3 MOA)  
• Altitude: below 1,500 feet AGL  
• Time of year: continuous  

G. Steese Highway (exclusion to Yukon 2) 
• Altitude: Below 2,000 feet AGL 
• Time of year: Continuous 

I. Central (CEM) Airport (adjustment to Yukon 2) 
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

J. Circle City (CRC) Airport (exclusion to Yukon 2)  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

K. Circle Hot Springs (CHP) Airport (adjustment to Yukon 2)  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

L. Chicken (CKX) Airport (below the floor of Yukon 3B)  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

M. Eagle (EAA) Airport (below floor of Yukon 3B)  
• Altitude: Below 1,500 feet AGL  
• Time of year: Continuous  

N. Boundary (BYA) Airport (below floor of Yukon 3B) 
• Altitude: Below 1,500 feet AGL 
• Time of year: Continuous  
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O. Coal Creek (L20) Airport (exclusion to Yukon 2) 
• Altitude: Below 1,500 feet AGL 
• Time of year: Continuous 

P. Yukon MOAs Peregrine Falcon Areas (exclusion and adjustment to Yukon 1, 2, 3A Low, 3B, 4) 
Source document ROD of 97/EIS of 95 Vol. 3. 

(a) Upper Yukon River:  
• Altitude: Below 2,000 feet AGL, 2 NM either side of river centerline 
• Time of year: April 15 to September 15 

(b) Charley River: 
• Altitude: Below 2,000 feet AGL, 2 NM either side of river centerline 
• Time of year: April 15 to September 15 

(c) Kandik River: 
• Altitude: Below 2,000 feet AGL, 2 NM either side of river centerline 
• Time of year: April 15 to September 15 

Q. Buffalo MOA VFR Corridor (exclusions) 

(a) Richardson Highway VFR Corridor NORTH: 
• Description: From 2 NM east of the Richardson Highway to ½ NM west of the Richardson 

Highway or the Alaska Pipeline whichever is further west, north of a line established between 
63°41’4"N, 145°54’48"W to 63°42’01"N, 145°48’52"W 

• Altitude: Below 4,000 feet MSL 
• Time of year: Continuous 

(b) Richardson Highway VFR Corridor SOUTH: 
• Description: From ½ NM east of the Richardson Highway to the west side of the Delta River 

south of a line established between 63°41’14"N, 145°54’48"W to 63°42’01"N, 145°48’52"W 
• Altitude: Below 4,000 feet MSL 
• Time of year: Continuous 

(c) Alaska Highway VFR Corridor: 
• Description: 2 NM either side of the Alaska Highway 
• Altitude: Below 4,000 feet MSL 
• Time of year: Continuous 

R. Birch MOA VFR Corridor (exclusion) 

(a) Richardson Highway VFR Corridor: 
• Description: 0.5 NM north of the Alaska Highway to the south side of the Tanana River. 
• Altitude: Below 3,500 feet MSL 
• Time of year: Continuous  
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D.1.4 Airspace Operations 

D.1.4.1 Defensive Countermeasures 

Flares are the principal defensive countermeasure dispensed by military aircraft to evade attack by enemy 
air defense systems.  Although the F-35A’s stealth features significantly reduce its detectability, pilots 
must train to employ these countermeasures.  Flares dispensed from aircraft provide high-temperature 
heat sources that mislead heat-sensitive or heat-seeking targeting systems.  Flares provide an infrared 
countermeasure to counter homing, heat seeking surface-to-air and air-to-air missiles.  Flares are used 
only in approved airspace at altitudes designated for the airspace.  Flares burn out in approximately 500 
feet, so altitude restrictions in special use airspace are established to ensure flare burnout before it reaches 
the ground or water. 

Flare deployment in authorized airspace associated with the preferred alternative is governed by a series 
of regulations based on safety and environmental considerations and limitations.  These regulations 
establish procedures governing the use of flares over ranges, other government-owned and controlled 
lands, and nongovernment-owned or controlled areas.  All areas used for flare deployment must be 
analyzed through appropriate NEPA documentation.  Air Combat Command (ACC) has set standard 
minimum-release altitudes (ACC Supplement to AFI 11-214) for flares over government-owned and 
controlled lands.   

These standards, which vary from 400 to 900 feet AGL according to aircraft type, are designed to allow 
the flares to burn out completely at least 100 feet above the ground.  For legacy fighter aircraft, the 
minimum release altitude for flares is 700 feet AGL.  Minimum release altitudes for the F-35As are 
expected to be similar.  Over nongovernment-controlled lands, flare release is restricted to a minimum of 
2,000 feet AGL and above for all aircraft.  More restrictive altitude restrictions are followed for specific 
airspace units in response to local considerations, including wildfire threat levels (e.g., those found under 
the Memorandum of Agreement between the City of Delta Junction and the U.S. Army Alaska).  Flares 
can also be dispensed in the offshore Warning Areas without altitude restrictions.  

Defensive flares are made of magnesium that, when ignited, burn for a short period (less than 5 seconds) 
at approximately 2,000 degrees Fahrenheit (°F).  The burn temperature is hotter than the F-35A exhaust, 
so the flare attracts and decoys heat-seeking weapons and sensors targeted on the aircraft.  Pilots must 
train regularly with defensive flares under simulated threat conditions to ensure flare deployment in 
extremely high stress combat conditions.  While the specific flare to be used in F-35A training has not yet 
been determined or approved, flares currently used in the training airspace are the M-206 and Mobile 
Jettison Unit (MJU)-7/B. Another flare which could be used is the MJU-61/B.  Table D-3 describes all 
three flares under consideration for F-35A training.  Additional environmental analysis would be needed 
prior to the F-35A pilot employing flares other than the MJU-61/B, M-206, or MJU-7/B outside an 
airspace where training is currently approved for such flares or the MJU-10/B flare with the same Safe 
and Initiation residual piece as in the MJU-7/B. 
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Table D-3.  Residual Material Deposited on the Ground Following Deployment of One Flare 

Material Disposition 
Flare Type 

MJU-61/B M-206 MJU-7/B 

Flare Case  
Aluminum, 
remains in 
aircraft 

1 inch by 1 inch by 8 
inches 

1 inch by 1 inch by 8 
inches 

2 inch by 1 inch by 
8 inches 

Flare Insert Burns when 
deployed Magnesium, Teflon   Magnesium, Teflon Magnesium, 

Teflon 

End Cap/Pad Deposited on 
the ground 

One 1 inch x 1 inch x 
1/8 inch plastic or 
nylon; one same sized 
silicone foam pad  

One 1 inch x 1 inch x 
1/8 inch plastic or 
nylon; one same sized 
silicone foam pad 

One 2 inch x 1 
inch x 1/8 inch 
plastic or nylon; 
one same sized 
silicone foam pad 

Piston Deposited on 
the ground 

One 1 inch x 1 inch x 
1/2 inch nylon/plastic  

One 1 inch x 1 inch x 
1/2 inch nylon/plastic 

One 2 inch x 1 
inch x 1/2 inch 
nylon/plastic 

Flare/Body Wrapping  Deposited on 
the ground 

One up to 2 inch x 
17 inch piece of 
graphite fabric stiff 
duct-tape type 
material 

One up to 2 inch x 
17 inch piece of 
graphite fabric stiff 
duct-tape type material 

One up to 3 inch x 
17 inch piece of 
graphite fabric stiff 
duct-tape type 
material 

Initiator or S&I 
Device 

Deposited on 
the ground 

One 1 inch x 1 inch x 
1/2 inch plastic/spring 
device 

None 

One 2 inch x 1 
inch x 1/2 inch 
plastic/spring 
device 

The MJU-61/B flare is the same size as the M-206 flare. Each flare is approximately 1.0 inch x 1.0 inch x 
8.1 inches long. The difference is that the MJU 61/B flare has an igniter device, which allows the hot 
gasses propelling the flare from the aluminum cartridge to ignite the flare magnesium pellet as the flare 
exits the cartridge. The M-206 initiates flare ignition while the flare magnesium pellet is still in the 
aluminum cartridge. After a flare is deployed, residual materials fall to the ground.  The MJU-7/B flare is 
approximately 2.0 inches x 1.0 inch x 8.1 inches long and includes a S&I device which permits the flare 
to ignite as it exits the cartridge.  As shown in Table D.2-1, residual materials can be deposited on the 
ground following deployment of each MJU-61/B, M-206, and MJU-7/B flare.  

Different flare residual materials have different rates of descent and different impacts when they reach the 
ground.  All of the MJU-61/B and M-206 residual flare materials that fall have surface area to weight 
ratios that would not produce any substantial impact when the residual flare material struck the ground.  
The largest item is the 0.975 inch × 0.975 inch × 0.5 inch plastic and spring igniter device with a weight of 
approximately 0.33 ounces in the MJU-61/B flare. This igniter device would strike the ground with a 
momentum of 0.046 pound/second, or approximately the same force as a small hailstone.  The MJU-7/B 
has the largest piece of residual material, the S&I device, which would strike the ground with a 
momentum of 0.16 pound/second or approximately the same force as a large hailstone. If an igniter device 
were to strike an unprotected individual, it would be expected to be noticed, but not cause a bruise.  An 
S&I device could cause a bruise.  The likelihood of a strike would depend upon the number of flares 
deployed, the areal extent of the airspace, the population density under the airspace, and the proportion of 
time a person would be expected to be outside.  If 32,000 flares were deployed annually within a 
representative airspace unit overlying 8,900 square miles of land with a western rural population density 
of one person per square mile, and the population is outside an average of 10 percent of the time, the 
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potential for a strike has been calculated as 1 in 681,000,000 in a given year.  Most areas under airspace 
authorized for flare use associated with the preferred alternative support low population densities and 
would, therefore, be subject to miniscule risk of a strike. 

Other flare residual pieces would not fall with a momentum, which could result in a bruise.  On extremely 
rare occasions (estimated at approximately 0.01 percent of flares dispensed), a flare may not ignite and 
would fall to the earth as a dud flare.  If such a rare occasion occurs and a dud flare is found, it should not 
be moved, the location should be identified, and the Air Force base public affairs office contacted and 
provided with the dud flare location. 

Although F-35A missions and training would retain similarities with those of the F-16 aircraft, tactics and 
training events are evolving and continue to develop.  Based on these expectations, overall flare use 
would increase in authorized training airspace roughly in proportion to net changes in operations.  Flare 
use by the F-35A would conform to existing altitude and seasonal restrictions to ensure fire safety.  These 
restrictions would continue to minimize the potential for fires, so the impacts of flare use would not 
exceed the negligible impacts already occurring.  Based on the emphasis on flight at higher altitudes for 
the F-35A, roughly 86 percent of F-35A flares released throughout the authorized airspace units would 
occur above 15,000 feet MSL, further reducing the potential risk for accidental fires.  

D.1.4.2 Ordnance Use 

The F-35A has the requirement and capability to perform air-to-ground missions.  For the F-35A 
operational aircraft, air-to-ground training would represent about 60 percent of the training program, with 
the air superiority mission accounting for the remaining 40 percent.  Most air-to-ground training would be 
simulated, where nothing is released from the aircraft.  The F-35As use high-fidelity avionics and 
embedded training systems to simulate ordnance delivery on a target.  This type of training could be 
conducted in any of the airspace units meeting the airspace training event requirements for floor, ceiling, 
and size.  Air-to-ground training would also include occasional ordnance delivery.  Actual ordnance 
delivery would occur during the times when F-35A aircraft would operate in restricted airspace over 
approved ranges (e.g., Blair Lake Air Force Range).  

The F-35A would train for and deploy all the types of ordnance it is capable of carrying.  However, the 
primary air-to-ground ordnance carried by the F-35A is expected to be the GBU-31 variant of the Joint 
Direct Attack Munition (JDAM), which uses a 2,000-pound, general-purpose Mark-84 bomb.  The 
JDAMs are guided to the target by an attached Global Positioning System (GPS) receiver.  These 
weapons, commonly released between 20,000 and 40,000 feet MSL, require no laser guidance.  Use of 
the JDAMs would occur only on ranges and targets previously approved for that training activity.  The 
Air Force expects the use of JDAMs would be the same per aircraft as current F-16 use.  As such, the 
total number of JDAMs used in training would remain minimal and confined to ranges approved for 
JDAM deployment. Optional internal loads include eight GBU-39 small diameter bombs and a wide 
variety of air-to-ground missiles, dispensers, and guided weapons.  Training ordnance loads would 
include the same types of weapons.  However, during most training missions, no missiles or bombs would 
be carried on the aircraft.  Since the F-35A has an internal 25-mm cannon, occasional tactical strafing 
training would occur on approved ranges and targets.  Strafing involves flying towards and firing at a 
prescribed strafing target for a short burst.  All strafing must follow specific procedures for safety and be 
deployed only on approved targets.  With a capacity of 180 rounds, strafing by the F-35A would be 
limited.  All ordnance delivery training would adhere to the requirements and restrictions of the ranges. 
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D.2 SOCIOECONOMICS 
This section describes result variables and inputs of the economic impact analysis. Economic variables 
that are presented as results of economic analysis include Jobs, Labor Income, and Economic Output. 
Each of these variables consists of a direct, indirect, and induced element. Estimates of these variables are 
calculated by the IMPLAN model.  

D.2.1 Jobs 

Jobs impacts represent the number of jobs that would be created or sustained within the Region of 
Influence (ROI) because of construction and operations associated with the proposed action. Some direct 
operational (military and civilian) job estimates were provided by the Air Force while estimates for all 
other jobs were calculated by the IMPLAN model, based on planned expenditures. The IMPLAN model 
generates jobs numbers that include both full-time and part-time jobs. 

D.2.2 Labor Income 

Labor income impacts represent the income generated through the jobs that would be created or sustained 
within the ROI because of the proposed action. Labor income is calculated by the IMPLAN model, based 
on employment and expenditures.  

D.2.3 Economic Output 

Economic output impacts represent total production and sales volume that would be generated in the ROI 
as a result of the proposed action. Economic output is generated by increases in employment and 
expenditures. 

D.2.4 Direct Economic Impacts 

Direct economic impacts are associated with the proposed action itself and include construction and 
operations jobs; the incomes earned by those workers; the economic output associated with initial 
purchases of local construction materials and supplies; and goods and services that facilitate operations 
associated with the proposed action.  

D.2.5 Indirect Economic Impacts 

Indirect economic impacts are the jobs, income, and economic output generated by the businesses that 
would supply goods and services that facilitate construction and operations associated with the proposed 
action. Indirect jobs include jobs at companies that supply construction materials and supplies or support 
jobs related to operations. Indirect jobs extend to include jobs related to the manufacture of products used 
to construct and operate the complex. Indirect labor income includes the income earned by people 
working indirect jobs. Indirect output includes the total sales volume related to the supply of goods and 
services. 

D.2.6 Induced Economic Impacts 

Induced economic impacts are the result of spending of the wages and salaries of the direct and indirect 
employees on items such as food, housing, transportation, and medical services. This spending creates 
induced employment in nearly all sectors of the economy, especially service sectors. 

D.2.7 Inputs into the IMPLAN Model 

For construction, a total of $303 million was input into IMPLAN sector 58 – Construction of other new 
non-residential structures. 
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Table D-4 shows operations inputs into the IMPLAN model. Inputs were based on information provided 
by the Air Force related to employment associated with the proposed action, current base operations 
expenditures, and planned increases in operations activities associated with the proposed action. 

Table D-4.  Operations Inputs  
IMPLAN 

Sector IMPLAN Sector Description Jobs Inputs Expenditures 
Inputs (2015 $) 

536 Employment and payroll of federal govt., military 1,563  
395 Wholesale trade  $17,252,825 
405 Retail – general merchandise sores  $532,764 
437 Insurance carriers  $1,182,645 
463 Facilities support services  $6,695,532 
472 Elementary and secondary schools  $791,241 
503 All other food and drinking places  $252,377 

Total  $26,707,384 

D.3 CULTURAL RESOURCES 

The following is the Program Comment between the Advisory Council on Historic Preservation (ACHP) 
and the Department of Defense outlining the responsibilities for managing World War II and Cold War 
Era (1939-1974) Ammunition Storage Facilities (ACHP 2006).  The Air Force announced its subsequent 
adoption of the Program Comment in Federal Register, on May 21, 2007 (page 28462). 
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D.4 HAZARDOUS MATERIALS, HAZARDOUS WASTE, TOXIC SUBSTANCES, 
AND CONTAMINATED SITES 

D.4.1 Toxic Substances 

Toxic substances include asbestos containing materials, lead-containing paint, polychlorinated biphenyls, 
and radon; descriptions of these substances are provided below. 

• Asbestos is the name of a group of naturally-occurring minerals that are used in a variety of 
applications. Asbestos containing materials are common in many types of building and insulation 
materials such as cement pipes, wallboard, siding, floor tiles, mastics, plaster, coatings and paint, 
ceiling tiles, roofing materials, electrical insulation, caulking materials, joint compounds, boiler 
wrap, and duct materials. Asbestos becomes a health hazard when microscopic-sized fibers are 
released into the air. Inhalation of asbestos fibers is known to cause asbestosis, a chronic disease 
of the lungs, and mesothelioma, a cancer of chest membranes.  

• In the past, lead pigments were used to increase the durability of paint and provide added anti-
corrosion properties. Exposure to lead-containing paint is associated with adverse health effects, 
including permanent damage to the central nervous system. Lead exposure can result from the 
ingestion of paint chips or associated dust generated from deteriorating paints or from improper 
paint removal processes. Young children are at greatest risk from lead-containing paint exposure. 
The federal government banned the use of lead-containing paint in 1978 (U.S. Environmental 
Protection Agency 2013). 

• Polychlorinated biphenyls are highly stable organic chemical compounds with low flammability, 
high heat capacity, and low electrical conductivity. In the past, polychlorinated biphenyls were 
extensively used as a component of many materials, most notably as heat insulating materials and 
as dielectric fluids used in electrical transformers and capacitors. In addition, polychlorinated 
biphenyls may be present in certain pre-1978 building materials (e.g., concrete, caulk, paint). 
Polychlorinated biphenyls are known to cause skin irritation and cancer and are highly persistent 
in the environment. In 1979, the U.S. Environmental Protection Agency banned most uses of 
polychlorinated biphenyls. In addition, effective controls have been mandated related to existing 
equipment containing polychlorinated biphenyls. 

• Radon is a naturally-occurring, colorless, odorless, radioactive gas produced by the decay of 
uranium in rock and soil. Radon is a known carcinogen responsible for increasing the risk of lung 
cancer when inhaled. Electrically charged radon atoms can attach to indoor air dust particles. 
These dust particles may be inhaled and adhere to lining in the lungs. The deposited atoms decay 
by emitting radiation that has the potential to cause cellular damage. Typically, outside air 
contains very low levels of radon (U.S. Environmental Protection Agency 2014b), but radon 
tends to accumulate in enclosed indoor spaces. When present, radon gas would typically 
concentrate in relatively airtight buildings that have little outside air exchange. 

Although there are no federal regulations that mandate an acceptable level of radon exposure, the 
U.S. Environmental Protection Agency recommends the voluntary radon action level that was 
developed and issued by the American Society for Testing and Materials International, Standard 
Practice for Installing Radon Mitigation Systems in Existing Low-Rise Residential Buildings, 
ASTMI E-2121. 
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The U.S. Environmental Protection Agency recommended action level for radon is 4 picocuries 
per liter (U.S. Environmental Protection Agency 2014b). As a proactive measure, the U.S. 
Military has ongoing radon monitoring and abatement programs to ensure that its existing 
facilities meet the U.S. Environmental Protection Agency radon health recommendations 
(Agency for Toxic Substances and Disease Registry 2002). In addition, for new facilities, radon 
resistant construction techniques, radon testing, and the installation of radon mitigation systems 
as appropriate are employed. 

D.4.2 Contaminated Sites 

Within the Defense Environmental Restoration Program of the Department of Defense there are several 
program categories: the Installation Restoration Program, Formerly Used Defense Sites, Military 
Munitions Response Program, and Base Realignment and Closure; detailed definitions are provided 
below. 

• The Installation Restoration Program focuses on cleaning up releases of hazardous substances 
that pose risks to the public and/or the environment at properties actively owned or used by 
the U.S. military, including the Navy and the Air Force. 

• The Formerly Used Defense Sites is a program that manages environmental cleanup on 
eligible properties formerly owned, leased, possessed, or used by the U.S. Military. The 
program only applies to properties that transferred from the U.S. Military before 1986 (U.S. 
Army Corps of Engineers 2014).  

• The Military Munitions Response Program addresses non-operational range lands with 
suspected or known hazards from munitions and explosives of concern that occurred prior to 
September 2002, but are not already included within an Installation Response Program site 
cleanup activity. 

• Base Realignment and Closure is the process that the U.S. Military uses to reorganize its 
installations to better match facilities to changing military requirements. The process includes 
some level of environmental cleanup for 208 installations (Department of Defense 2014). 

D.5 RECREATIONAL AND VISUAL RESOURCES 

D.5.1 Federal Special Use Areas under Northern JPARC Airspace 

Birch Creek National Wild River.  The Birch Creek National Wild River is managed by the Bureau of 
Land Management (BLM).  Its upper reaches (approximately 80 river miles) lie within the Steese 
National Conservation Area.  The entire designated portion of the river is approximately 126 miles long.  
The river is a principal recreation resource, with road access at two points separating an undisturbed river 
segment.  River segments designated a “wild” are generally not accessible by road. Boaters can put in at 
Twelve Creek off the Steese Highway and float to a take-out point on the highway between the 
communities of Central and Circle.  Other popular summer activities along the river include hiking, 
camping, sport hunting and fishing, recreational mining, and off-road vehicle use. Popular winter 
activities include cross-country skiing and snow machining. Peak summer use occurs between May and 
July (Air Force 2013a).  

Steese National Conservation Area. The Steese National Conservation Area (NCA) is managed by the 
BLM and encompasses 1.2 million acres about 100 miles northeast of Fairbanks.  The Steese NCA is split 
into the North and South Units, located on either side of the Steese Highway.  The Steese NCA 
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includes Pinnell Mountain National Recreation Trail, Birch Creek Wild and Scenic River, crucial caribou 
calving grounds and home range, and Dall sheep habitat.  While various land uses are allowed in the 
Steese NCA, the area is managed so that its scenic, scientific, cultural, and other resources are protected 
(BLM 2015). 

Delta Wild and Scenic River and Delta River Special Recreation Management Area.  This area is 
administered by the BLM and originates south of the Denali Highway and includes the entire Upper and 
Lower Tangle Lakes, the Tangle River, and the Delta River. Access is along the Denali Highway about 21 
miles west of the community of Paxson.  Powerboats greater than 15 horsepower are not recommended.  
Aircraft are not recommended in the wild river corridor (Air Force 2013a). 

The Delta Wild and Scenic River (DWSR) is one of a few easily accessible Wild and Scenic Rivers in the 
State of Alaska.  They provide both day use and overnight boating opportunities.  A wide range of 
outstanding recreational opportunities attract people to the DWSR.  Some segments of the river corridor 
provide opportunities for river-related solitude, enjoyment of natural river sounds, and primitive and 
unconfined recreation in a natural, undisturbed environment.  Other segments provide a remote setting for 
recreation activities such as wildlife viewing, fishing, hunting, trapping, camping, hiking, snow 
machining, skiing, photography, Off-Highway Vehicle (OHV) travel, and a variety of water for both the 
floater and motorized boater. Boating opportunities include both lake paddling and river paddling on clear 
and glacial water stretches, challenging whitewater, and opportunities for both day use and extended 
overnight backcountry excursions (Air Force 2013a). 

The BLM in the East Alaska Resource Management Plan (EARMP) designated the Delta Wild and 
Scenic River corridor as a Special Recreation Management Area (SMRA).  Specific recreation-related 
land use allocations and recreation management zones are designated within the Delta SMRA with 
objectives to maintain existing recreation opportunity spectrum classes that include primitive, semi-
primitive non-motorized, semi-primitive motorized, and roaded natural, with an emphasis on managing 
for a primitive experience in the portion of the Delta WSR corridor classified as wild (Air Force 2013a). 

Fortymile National Wild, Scenic, and Recreational River.  The Fortymile National Wild, Scenic and 
Recreational River is managed by the BLM.  It is the largest designated network of a river and its 
tributaries in the National Wild and Scenic Rivers System. River segments designated as “wild” are 
intended to offer visitors a chance to experience solitude in a primitive setting. Segments designated 
“scenic” are mostly primitive with largely undeveloped shorelines; while “recreational” segments are road 
accessible and may be more developed (Air Force 2013). 

The most commonly used “wild” segments of the Fortymile network include: 1) the Middle Fork from 
Joseph to the confluence with the North Fork, 2) the North Fork from its confluence with the Middle Fork 
to its confluence with the South Fork, and 3) the Mosquito Fork (of the South Fork) to Kechumstuk to the 
mouth.  Power boating also takes place on the navigable segments of the river network, including the 
South Fork, portions of the North Fork, and the Fortymile main stem.  Sport hunting and fishing are also 
popular in the river drainage (Air Force 2013a). 

The BLM also operates the 60-acre Walker Fork Campground at mile 82 of the Taylor Highway.  The 
campground has approximately 20 campsites and is popular for camping, fishing, and recreational gold 
panning. It is open from May through September.  The Walker Fork portion of the Fortymile River is 
designated as “scenic” (Air Force 2013a).   
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Gulkana National Wild River and Gulkana River Special Recreation Management Area (Including 
Middle Fork and West Fork).  This area is the largest clear-water river system in the Copper River Basin 
and is considered to be one of the most popular sport fishing streams in Alaska.  The lakes have good 
populations of lake trout, burbot, and whitefish.  Rivers and streams contain Rainbow trout 
(Oncorhynchus mykiss), Arctic grayling (Thymallus arcticus), Chinook salmon (Oncorhynchus 
tshawytscha), Red salmon (Oncorhynchus nerka), Whitefish (Coregonus lavaretus), Long nose suckers 
(Catostomus catostomus), and Artic lamprey (Lethenteron camtschaticum).  Other recreational activities 
in this area include kayaking, rafting, boating, hiking, camping, and wildlife viewing.  Access is typically 
provided by trail, boat, or OHV (Air Force 2013a). 

Specific recreation-related land use allocations and recreation management zones are designated within 
the Gulkana National Wild River corridor.  Management objectives are to maintain existing recreation 
opportunity spectrum classes that include semi-primitive (upper river), primitive (Middle Fork and Upper 
West Fork), undeveloped (Sourdough), semi-primitive motorized (Lower West Fork), and roaded natural, 
with an emphasis on managing for a primitive experience in the portion of the Delta Wild and Scenic 
River corridor classified as wild (Air Force 2013a). 

Yukon Charley Rivers National Preserve.  The Yukon-Charley Rivers National Preserve and the Charley 
National Wild River are managed by NPS.  Floating the Yukon River is the primary recreational activity 
in the preserve (Air Force 1997).  The Yukon River between Eagle and Circle is a popular 154-mile, 5- to 
10-day float trip.  Portions of the Kandik and Nation Rivers are also within the preserve and are floated as 
part of remote, fly-in trips. Limited floating occurs on the Charley River.  Other types of recreational use 
(e.g., hiking) are low as most of the preserve is inaccessible.  Concentrated areas of recreational use are 
along the major tributaries of the Yukon River:  the Nation and Kandik Rivers and the first 5 to 10 miles 
of the Charley River.  Cabins that visitors can use are concentrated along the Yukon River, with the Coal 
Creek and Slaven Cabin area receiving the highest visitor use.  Other relatively high-use cabins (private 
cabins that can be used by the public) are located at Glenn Creek, the mouth of the Kandik River, Nation 
Bluff, and the mouth of the Charley River.  The majority of the annual recreational use on the preserve 
occurs between June and August, with highest visitor use in June (Air Force 2013a).  Limited winter use 
takes place primarily from the communities of Circe and Central. 

Yukon Flats National Wildlife Refuge.  The Yukon Flats National Wildlife Refuge is managed by the 
USFWS.  The refuge is a remote and roadless area; access is limited to boats along the Yukon River and 
its tributaries and by small aircraft.  There are no recreational facilities or developed resources for visitors. 
The primary recreation activities are river floating and sport hunting. Birch Creek and the Yukon River 
are popular float destinations. There are no floating designations in the portion of the refuge located 
beneath the Yukon 4 MOA.  Some recreational floating occurs on the Yukon River between Circle and 
Fort Yukon and the Black River between the Salmon Fork and Chalkyitsik.  Summer uses occur between 
late May and September (Air Force 2013a).   

Figure D-2 illustrates the numerous national Wild and Scenic Rivers across the state of Alaska.  
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Source:  www.rivers.org, accessed July 2015. 

Figure D-2.  Alaska Wild and Scenic Rivers System 

D.5.2 State Special Use Areas Under Northern JPARC Airspace 

Big Delta State Historical Park.  Big Delta State Historical Park is a 10-acre park located 8 miles north of 
Delta Junction off Richardson Highway.  Amenities include campsites, picnic area, trails, and a museum 
(Air Force 2013a).  

Birch Lake State Recreation Site. The Birch Lake State Recreation Site (SRS) is 58 miles south of 
Fairbanks off the Richardson Highway.  It offers campsites and an unimproved boat launch and is a 
popular fishing area.  The lake is popular with fishers, jet-skiers, and water skiers in the summer and with 
snow machine riders and ice fishers in the winter.  There is fishing all year for stocked species, including 
rainbow trout, king and silver salmon, grayling, and arctic char (Air Force 2013a).   

http://www.rivers.org/
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Chena River State Recreation Area.  The Chena River State Recreation Area (SRA) is managed by the 
Alaska Division of Parks and Outdoor Recreation.  The SRA encompasses more than a quarter million 
acres of rolling hills and is located east of the North Pole community, approximately 30 miles east of 
Fairbanks, and is easily accessible from the Chena Hot Springs Road, making it a popular year-round use 
area. The Chena Hot Springs Road is the only paved road that provides access to the SRA. There is no 
public transportation to the SRA. Two RS 2477 rights-of-way exist within the SRA (Air Force 2013a). 
One is the Chena Hot Springs Winter Trail (RST 278), and the other is a winter trail that runs east on the 
East Fork of the Chena River (RST 46).  Both of these trails are primarily used in the winter months. 

The park is located along the Chena River, which is available for kayaking, canoeing, and fishing, 
particularly for arctic grayling.  There are three developed campgrounds and camping is also permitted in 
undeveloped areas along gravel bars and river access roads.  Public cabins are also available and the park 
is open to biking, all-terrain vehicles, and horses.  Other attractions include hunting, biking, all-terrain 
vehicles, horseback riding, and rock climbing. In the winter, snow machining and ski touring is permitted.  
The park also hosts two dog sled races on the Chena Hot Springs Winter Trail.  Total visitor use in fiscal 
year 2004 was 163,900 and the majority of use occurs during the summer months (Air Force 2013a). 

Clearwater State Recreation Site.  The Clearwater SRS is a campground located off Richardson Highway 
that has campsites, a boat launch, and a picnic area. Popular activities include fishing, boating, and 
wildlife viewing (Air Force 2013a).  The Delta Clearwater River provides access to the Tanana and 
Goodpaster Rivers.  

Delta Junction Bison Range Area.  The Delta Junction Bison Range Area is located approximately 12 
miles southeast of Delta Junction on the Richardson Highway.  The 90,000-acre Delta Junction State 
Bison Range was established in 1979 to perpetuate free-ranging bison by providing adequate winter range 
and to alter seasonal movements of bison to reduce damage to agriculture.  The bison range is managed 
for a wide variety of public uses including timber sales, hunting, cross-country skiing, dog sledding, 
trapping, wildlife viewing, and fishing (Air Force 2013a).  The best bison viewing on the range is from 
mid-July to mid-September.  

Delta State Recreational Site.  The Delta SRS is located near Delta Junction off the Richardson Highway. 
It is a campground and includes campsites and a picnic area. A city airstrip next to the site allows for fly-
in camping (Air Force 2013a).  

Donnelly Creek State Recreational Site.  The Donnelly Creek SRS is located 126 miles south of 
Fairbanks off the Richardson Highway on the Delta River.  It has campsites, picnic sites, and a trail. It is 
primarily a camping facility and does not support other specific recreation activities in the immediate 
vicinity. Popular activities include fishing and day use (Air Force 2013a).  

Harding Lake State Recreational Area.  The Harding Lake SRA is located off the Richardson Highway, 
about 42 miles south of Fairbanks.  The facility includes campsites, boat launches, picnic sites, a trail, and 
ball fields (Air Force 2013a).  Summer activities are picnicking, boating, hiking, and sport fishing; winter 
activities include ice fishing, ice skating, cross-country skiing, and snow machining (Air Force 2013a). 

Lake Louise State Recreation Area.  The Lake Louise SRA is located near Glennallen in the Copper 
Valley.  Area activities include camping, fishing, boating, bird watching, hiking, biking, berry picking, 
snow machining, skiing, skating, hunting, and Northern Lights viewing.  Users fish year-round for lake 
trout, whitefish, burbot, and arctic grayling.  Wildlife viewing opportunities include moose, wolf, bear, 
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fox, sheep, lynx, and the annual migration of the Nelchina caribou herd each October through November 
(Air Force 2013a).  

Matanuska Valley Moose Range.  The Matanuska Valley Moose Range is located on approximately 
132,500 acres in south-central Alaska and was established to maintain, improve, and enhance moose 
populations and habitat and other wildlife resources of the area, as well as perpetuate public use of the 
area including fishing, grazing, forest management, hunting, trapping, mineral and coal entry, and 
development (Air Force 2013a).  The ADNR manages the surface and subsurface resources on the range 
while Alaska Department of Fish and Game (ADFG) manages the fish and wildlife. 

Nelchina Public Use Area.  The Nelchina Public Use Area covers approximately 2.4 million acres in the 
Talkeetna Mountains of south-central Alaska.  The area was created to protect fish and wildlife habitat, 
perpetuate and enhance public enjoyment of fish and wildlife and their habitat, and perpetuate and 
enhance additional public uses.  Most access to this area is along an extensive OHV and foot trail system 
that starts from the Glenn Highway.  Floatplanes and ski planes also land on lakes in the area. Motorboats 
are used along rivers to reach parts of the area.  Uses include hunting, fishing, trapping, hiking, camping, 
boating, and aircraft landing (Air Force 2013a). 

Quartz Lake State Recreation Area.  The Quartz Lake SRA is a 600-acre park located 10 miles north of 
Delta Junction off Richardson Highway.  The SRA includes campsites, public use cabins, boat lunches, 
fishing dock, picnic sites, swimming area, and volleyball court.  Summer activities include wildlife 
viewing, camping, picnicking, swimming, water skiing, and hiking; winter activities include ice fishing, 
snow machining, dog mushing, skiing, and snowshoeing.  Fishing is the primary activity at Quartz Lake 
SRA.  Each year more than 34,000 fish are harvested (Air Force 2013a).  The ADFG stocks Quartz Lake 
annually with rainbow trout and coho salmon and biennially with arctic char and chinook salmon. Lost 
Lake is stocked annually with rainbow trout by ADFG. 

Salcha River State Recreation Site.  The Salcha River SRS is located off the Richardson (Alaska) 
Highway approximately 40 miles south of Fairbanks.  Amenities include campsites, a public use cabin, 
boat launches, and picnic facilities.  Primary summer activities include camping, picnicking, boating, and 
sport fishing (Air Force 1997).  King salmon, arctic grayling, and northern pike are the most common 
species of fish caught in the Salcha River (Air Force 2013a).  A winter trail for snow machine use extends 
up the Salcha River from the SRS.  

Tanana Valley State Forest.  The Tanana Valley State Forest is managed by the Alaska Division of 
Forestry.  It comprises over 1.8 million acres in the east-central part of Alaska.  Timber production is the 
major commercial activity.  The forest is also open to mining, gravel extraction, oil and gas leasing, and 
grazing, although very little is done (Air Force 2013a).  While the primary use of these lands is forestry, 
recreational use also occurs, including hunting, fishing, trapping, camping, hiking, dog mushing, cross-
country skiing, wildlife viewing, snow machining, boating, and berry picking (Air Force 2013).   
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Section E.1 of this appendix discusses sound and noise and their potential effects on the human and 
natural environment. The largest section, Section E.2, reviews the potential effects of noise, focusing 
on effects on humans but also addressing effects on property values, terrain, structures, and animals.  
Section E.3 presents the DNL gradient maps. Section E.4 contains the list of references cited. 

E.1 Noise and Sonic Boom 

Section E.1.1 provides an overview of the basics of sound and noise.  Section E.1.2 defines and 
describes the different metrics used to describe noise.   

E.1.1 Basics of Sound  

The following four subsections describe sound waves, sounds levels and types of sounds, sonic boom 
and workplace noise. 

E.1.1.1 Sound Waves and Decibels 

Sound consists of minute vibrations in the air that travel through the air and are sensed by the human 
ear.  Figure E-1 is a sketch of sound waves from a tuning fork.  The waves move outward as a series 
of crests where the air is compressed and troughs where the air is expanded.  The height of the crests 
and the depth of the troughs are the amplitude or sound pressure of the wave.  The pressure 
determines its energy or intensity.  The number of crests or troughs that pass a given point each 
second is called the frequency of the sound wave. 

 

 
Source: Wyle Laboratories. 

Figure E-1.  Sound Waves from a Vibrating Tuning Fork 
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The measurement and human perception of sound involves three basic physical characteristics: 
intensity, frequency, and duration. 

 Intensity is a measure of the acoustic energy of the sound and is related to sound pressure.  
The greater the sound pressure, the more energy carried by the sound and the louder the 
perception of that sound. 

 Frequency determines how the pitch of the sound is perceived.  Low-frequency sounds are 
characterized as rumbles or roars, while high-frequency sounds are typified by sirens or 
screeches. 

 Duration or the length of time the sound can be detected. 

As shown in Figure E-1, the sound from a tuning fork spreads out uniformly as it travels from the 
source.  The spreading causes the sound’s intensity to decrease with increasing distance from the 
source.  For a source such as an aircraft in flight, the sound level will decrease by about 6 dB for 
every doubling of the distance.  For a busy highway, the sound level will decrease by 3 to 4.5 dB for 
every doubling of distance. 

As sound travels from the source it also gets absorbed by the air.  The amount of absorption depends 
on the frequency composition of the sound, the temperature, and the humidity conditions.  Sound 
with high frequency content gets absorbed by the air more than sound with low frequency content.  
More sound is absorbed in colder and drier conditions than in hot and wet conditions.  Sound is also 
affected by wind and temperature gradients, terrain (elevation and ground cover) and structures. 

The loudest sounds that can be comfortably heard by the human ear have intensities a trillion times 
higher than those of sounds barely heard.  Because of this vast range, it is unwieldy to use a linear 
scale to represent the intensity of sound.  As a result, a logarithmic unit known as the decibel 
(abbreviated dB) is used to represent the intensity of a sound.  Such a representation is called a sound 
level.  A sound level of 0 dB is approximately the threshold of human hearing and is barely audible 
under extremely quiet listening conditions.  Normal speech has a sound level of approximately 60 
dB.  Sound levels above 120 dB begin to be felt inside the human ear as discomfort.  Sound levels 
between 130 and 140 dB are felt as pain (Berglund and Lindvall 1995). 

Because of the logarithmic nature of the decibel unit, sound levels cannot simply be added or 
subtracted and are somewhat cumbersome to handle mathematically.  However, some simple rules 
are useful in dealing with sound levels.  First, if a sound’s intensity is doubled, the sound level 
increases by 3 dB, regardless of the initial sound level.  For example: 

60 dB  +  60 dB  =  63 dB, and 

80 dB  +  80 dB  =  83 dB. 

Second, the total sound level produced by two sounds of different levels is usually only slightly more 
than the higher of the two.  For example: 

60.0 dB  +  70.0 dB  =  70.4 dB. 

Because the addition of sound levels is different than that of ordinary numbers, this process is often 
referred to as “decibel addition.” 
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The minimum change in the sound level of individual events that an average human ear can detect is 
about 3 dB.  On average, a person perceives a change in sound level of about 10 dB as a doubling (or 
halving) of the sound’s loudness.  This relation holds true for loud and quiet sounds.  A decrease in 
sound level of 10 dB actually represents a 90% decrease in sound intensity but only a 50% decrease 
in perceived loudness because the human ear does not respond linearly. 

Sound frequency is measured in terms of cycles per second or hertz (Hz).  The normal ear of a young 
person can detect sounds that range in frequency from about 20 Hz to 20,000 Hz. As we get older, 
we lose the ability to hear high frequency sounds. Not all sounds in this wide range of frequencies are 
heard equally.  Human hearing is most sensitive to frequencies in the 1,000 to 4,000 Hz range.  The 
notes on a piano range from just over 27 Hz to 4,186 Hz, with middle C equal to 261.6 Hz.  Most 
sounds (including a single note on a piano) are not simple pure tones like the tuning fork in Figure E-
1, but contain a mix, or spectrum, of many frequencies. 

Sounds with different spectra are perceived differently even if the sound levels are the same. 
Weighting curves have been developed to correspond to the sensitivity and perception of different 
types of sound. A-weighting and C-weighting are the two most common weightings.  These two 
curves, shown in Figure E-2, are adequate to quantify most environmental noises.  A-weighting puts 
emphasis on the 1,000 to 4,000 Hz range.   

Very loud or impulsive sounds, such as explosions or sonic booms, can sometimes be felt, and can 
cause secondary effects, such as shaking of a structure or rattling of windows.  These types of sounds 
can add to annoyance, and are best measured by C-weighted sound levels, denoted dBC.  C-
weighting is nearly flat throughout the audible frequency range, and includes low frequencies that 
may not be heard but cause shaking or rattling.  C-weighting approximates the human ear’s 
sensitivity to higher intensity sounds. 

 

Source: ANSI S1.4A -1985 “Specification of Sound Level Meters”. 
Figure E-2.  Frequency Characteristics of A- and C-Weighting 
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E.1.1.2 Sound Levels and Types of Sounds 

Most environmental sounds are measured using A-weighting.  They are called A-weighted sound 
levels, and sometimes use the unit dBA or dB(A) rather than dB.  When the use of A-weighting is 
understood, the term “A-weighted” is often omitted and the unit dB is used.  Unless otherwise stated, 
dB units refer to A-weighted sound levels. 

Sound becomes noise when it is unwelcome and interferes with normal activities, such as sleep or 
conversation. Noise is unwanted sound.  Noise can become an issue when its level exceeds the 
ambient or background sound level.  Ambient noise in urban areas typically varies from 60 to 70 dB, 
but can be as high as 80 dB in the center of a large city.  Quiet suburban neighborhoods experience 
ambient noise levels around 45-50 dB (U.S. Environmental Protection Agency (USEPA) 1978). 

Figure E-3 is a chart of A-weighted sound levels from common sources.  Some sources, like the air 
conditioner and vacuum cleaner, are continuous sounds whose levels are constant for some time.  
Some sources, like the automobile and heavy truck, are the maximum sound during an intermittent 
event like a vehicle pass-by.  Some sources like “urban daytime” and “urban nighttime” are averages 
over extended periods.  A variety of noise metrics have been developed to describe noise over 
different time periods.  These are discussed in detail in Section A.2. 

Aircraft noise consists of two major types of sound events: flight (including takeoffs, landings and 
flyovers), and stationary, such as engine maintenance run-ups.  The former are intermittent and the 
latter primarily continuous.  Noise from aircraft overflights typically occurs beneath main approach 
and departure paths, in local air traffic patterns around the airfield, and in areas near aircraft parking 
ramps and staging areas.  As aircraft climb, the noise received on the ground drops to lower levels, 
eventually fading into the background or ambient levels. 

Impulsive noises are generally short, loud events.  Their single-event duration is usually less than 1 
second.  Examples of impulsive noises are small-arms gunfire, hammering, pile driving, metal 
impacts during rail-yard shunting operations, and riveting.  Examples of high-energy impulsive 
sounds are quarry/mining explosions, sonic booms, demolition, and industrial processes that use high 
explosives, military ordnance (e.g., armor, artillery and mortar fire, and bombs), explosive ignition of 
rockets and missiles, and any other explosive source where the equivalent mass of dynamite exceeds 
25 grams (American National Standards Institute [ANSI] 1996).  
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Sources: Harris 1979; Federal Interagency Committee on Aviation Noise (FICAN) 1997. 

Figure E-3.  Typical A-weighted Sound Levels of Common Sounds 

E.1.1.3 Sonic Booms 

When an aircraft moves through the air, it pushes the air out of its way.  At subsonic speeds, the 
displaced air forms a pressure wave that disperses rapidly.  At supersonic speeds, the aircraft is 
moving too quickly for the wave to disperse, so it remains as a coherent wave.  This wave is a sonic 
boom.  When heard at the ground, a sonic boom consists of two shock waves (one associated with 
the forward part of the aircraft, the other with the rear part) of approximately equal strength and (for 
fighter aircraft) separated by 100 to 200 milliseconds.  When plotted, this pair of shock waves and 
the expanding flow between them has the appearance of a capital letter “N,” so a sonic boom 
pressure wave is usually called an “N-wave.”  An N-wave has a characteristic "bang-bang" sound 
that can be startling.  Figure E-4 shows the generation and evolution of a sonic boom N-wave under 
the aircraft.  Figure E-5 shows the sonic boom pattern for an aircraft in steady supersonic flight.  The 
boom forms a cone that is said to sweep out a “carpet” under the flight track. 
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Figure E-4.  Sonic Boom Generation and Evolution to N-Wave 

 

 

Figure E-5.  Sonic Boom Carpet in Steady Flight 

The complete ground pattern of a sonic boom depends on the size, shape, speed, and trajectory of the 
aircraft.  Even for a nominally steady mission, the aircraft must accelerate to supersonic speed at the 
start, decelerate back to subsonic speed at the end, and usually change altitude.  Figure E-6 illustrates 
the complexity of a nominal full mission. 
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Figure E-6.  Complex Sonic Boom Pattern for Full Mission 

E.1.1.4 Workplace Noise 

In 1972, the National Institute for Occupational Safety and Health (NIOSH) published a criteria 
document with a recommended exposure limit of 85 dB as an 8-hour time-weighted average.  This 
exposure limit was reevaluated in 1998 when NIOSH made recommendations that went beyond 
conserving hearing by focusing on the prevention of occupational hearing loss (NIOSH 
1998).  Following the reevaluation using a new risk assessment technique, NIOSH published another 
criteria document in 1998 which reaffirmed the 85 dB recommended exposure limit (NIOSH 
1998).  Active-duty and reserve components of the Air Force (including the ANG), as well as civilian 
employees and contracted personnel working on Air Force bases and Air Guard stations must comply 
with Occupational Safety and Health Administration (OSHA) regulations (29 CFR § 1910.95 
Occupational Noise Exposure), DoD Instruction 6055.12, Hearing Conservation Program; Air Force 
Occupational Safety and Health (AFOSH) Standard 48-20 (June 2006), and Occupational Noise and 
Hearing Conservation Program (including material derived from the International Standards 
Organization 1999.2 Acoustics-Determination of Occupational Noise Exposure and Estimation of 
Noise Induced Impairment).  Per AFOSH Standard 48-20, the Hearing Conservation Program is 
designed to protect workers from the harmful effects of hazardous noise by identifying all areas 
where workers are exposed to hazardous noise.  The following are main components of the program: 

1. Identify noise hazardous areas or sources and ensure these areas are clearly marked. 
2. Use engineering controls as the primary means of eliminating personnel exposure to 

potentially hazardous noise.  All practical design approaches to reduce noise levels to below 
hazardous levels by engineering principles shall be explored.  Priorities for noise control 
resources shall be assigned based on the applicable risk assessment code.  Where engineering 
controls are undertaken, the design objective shall be to reduce steady-state levels to below 
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85 dBA, regardless of personnel exposure time, and to reduce impulse noise levels to below 
140 dB peak sound pressure level. 

3. Ensure workers with an occupational exposure to hazardous noise complete an 
initial/reference audiogram within 30 days from the date of the workers’ initial exposure to 
hazardous noise. 

4. Ensure new equipment being considered for purchase has the lowest sound emission levels 
that are technologically and economically possible and compatible with performance and 
environmental requirements. 42 USC § 4914, Public Health and Welfare, Noise Control, 
Development of Low-Noise Emission Products, applies. 

5. Education and training regarding potentially noise hazardous areas and sources, use and care 
of hearing protective devices, the effects of noise on hearing, and the Hearing Conservation 
Program. 

E.1.2 Noise Metrics 

Noise metrics quantify sounds so they can be compared with each other, and with their effects, in a 
standard way.  The simplest metric is the A-weighted level, which is appropriate by itself for 
constant noise such as an air conditioner.  Aircraft noise varies with time.  During an aircraft 
overflight, noise starts at the background level, rises to a maximum level as the aircraft flies close to 
the observer, then returns to the background as the aircraft recedes into the distance.  This is sketched 
in Figure E-7, which also indicates two metrics (Lmax and SEL) that are described in Sections A.2.1 
and A.2.3 below.  Over time there can be a number of events, not all the same. 

 
Figure E-7.  Example Time History of Aircraft Noise Flyover 

There are a number of metrics that can be used to describe a range of situations, from a particular 
individual event to the cumulative effect of all noise events over a long time.  This section describes 
the metrics relevant to environmental noise analysis. 
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E.1.2.1 Single-Events 

Maximum Sound Level (Lmax) 

The highest A-weighted sound level measured during a single event in which the sound changes with 
time is called the maximum A-weighted sound level or Maximum Sound Level and is abbreviated 
Lmax.  The Lmax is depicted for a sample event in Figure E-7. 

Lmax is the maximum level that occurs over a fraction of a second.  For aircraft noise, the “fraction of 
a second” is one-eighth of a second, denoted as “fast” response on a sound level measuring meter 
(ANSI 1988).  Slowly varying or steady sounds are generally measured over 1 second, denoted 
“slow” response.  Lmax is important in judging if a noise event will interfere with conversation, TV or 
radio listening, or other common activities.  Although it provides some measure of the event, it does 
not fully describe the noise, because it does not account for how long the sound is heard.  

Table E-1 reflects Lmax values for typical aircraft associated with this assessment operating at the 
indicated flight profiles and power settings.  On takeoff through 1,000 ft AGL, the F-22 has the 
highest Lmax of 112 dB with the F-35A ranked a close second with 111 dB Lmax.  On approach 
through 1,000 ft AGL, the F-22 has the highest Lmax of 104 dB with the B-1 and F-15 tied for second 
with 97 dB Lmax. 

Table E-1.  Representative Instantaneous Maximum Sound Levels (Lmax)
1
 

Aircraft  

(engine type) 

Power 

Setting 

Power 

Unit
2
 

Lmax (in dBA) At Varying Altitudes (In Feet) 

500 1,000 2,000 5,000 10,000 
Takeoff/Departure Operations 

A-10A 6200 NF 100 92 82 68 58 
B-13 97.5% RPM 113 105 97 84 72 
F-15 (PW220) 90% NC 111 104 97 85 75 
F-16 (PW229) 93% NC 114 106 98 86 76 
F-22 100% ETR 120 112 105 93 83 
F-35A 100% ETR 119 111 103 91 81 

Landing/Arrival Operations
4
 

A-10A 5225 NF 97 89 79 60 46 
B-1 90% RPM 104 97 89 76 65 
F-15 (PW220) 75% NC 104 97 89 77 66 
F-16 (PW229) 83.5% NC 93 86 78 66 56 
F-22 43% ETR 111 104 96 84 73 
F-35A5 40% ETR 100 93 85 73 62 
Source:   NOISEMAP OPX file using standard weather conditions of 59 degrees Fahrenheit and 70 percent relative humidity  

1. Power settings indicated may not be comparable across aircraft, that all numbers are rounded, and power settings are 
typical but not constant for departure/arrival operations.   

2. RPM—Revolutions Per Minute; ETR—Engine Thrust Request; NC—Engine Core RPM; and NF—Engine Fan RPM.   
3. B-1 Takeoff/Departure modeled with Afterburner, all other departure aircraft modeled without afterburner (if 

available).  
4. All Landing/Arrival aircraft modeled with "parallel-interpolation" power setting for gear down configuration (except if 

noted). 
5. Based on 2013 Edwards measurements. 

Peak Sound Pressure Level (Lpk) 

The Peak Sound Pressure Level is the highest instantaneous level measured by a sound level 
measurement meter.  Lpk is typically measured every 20 microseconds, and usually based on 
unweighted or linear response of the meter.  A- or C-weighting is not applied. It is used to describe 
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individual impulsive events such as sonic boom and blast noise.  Because blast noise varies from shot 
to shot and varies with meteorological (weather) conditions, the U.S. Department of Defense (DoD) 
usually characterizes Lpk by the metric PK 15(met), which is the Lpk exceeded 15% of the time.  The 
“met” notation refers to the metric accounting for varied meteorological or weather conditions. 

For sonic booms, this is the peak pressure of the shock wave, as described in Section 3.2 of this 
appendix.  This pressure is usually presented in physical units of pounds per square foot.  Sometimes 
it is represented on the decibel level scale, with symbol Lpk. 

Sound Exposure Level (SEL) 

Sound Exposure Level combines both the intensity of a sound and its duration.  For an aircraft 
flyover, SEL includes the maximum and all lower noise levels produced as part of the overflight, 
together with how long each part lasts.  It represents the total sound energy in the event.  Figure E-7 
indicates the SEL for an example event, representing it as if all the sound energy were contained 
within 1 second. 

Because aircraft noise events last more than a few seconds, the SEL value is larger than Lmax.  It does 
not directly represent the sound level heard at any given time, but rather the entire event.  SEL 
provides a much better measure of aircraft flyover noise exposure than Lmax alone. 

Table E-2 shows SEL values corresponding to the aircraft and power settings reflected in Table E-1.  
At 1,000 ft AGL on takeoff, the F-22 has the highest SEL of 121 dB, with the F-35A closed behind 
with 119 dB SEL.  At 1,000 ft AGL on approach, the F-22 has the highest SEL of 109 dB, with the 
B-1 ranked second with 105 dB SEL.   

C-weighted SEL can be computed for impulsive sounds, and the results denoted CSEL or LCE.  SEL 
for A-weighted sound is sometimes denoted ASEL.  Within this study, SEL is used for A-weighted 
sounds and CSEL for C-weighted. 

E.1.2.2 Cumulative Events 

Equivalent Sound Level (Leq) 

Equivalent Sound Level is a “cumulative” metric that combines a series of noise events over a period 
of time.  Leq is the sound level that represents the decibel average SEL of all sounds in the time 
period. Just as SEL has proven to be a good measure of a single event, Leq has proven to be a good 
measure of series of events during a given time period. 

The time period of an Leq measurement is usually related to some activity, and is given along with the 
value.  The time period is often shown in parenthesis (e.g., Leq(24) for 24 hours). The Leq from 7 a.m. 
to 3 p.m. may give exposure of noise for a school day.  

Figure E-8 gives an example of Leq(24) using notional hourly average noise levels (Leq(h)) for each 
hour of the day as an example.  The Leq(24) for this example is 61 dB. 
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Table E-2.  Representative Sound Exposure Levels (SEL)
1
 

Aircraft 

(engine type) 

Power 

Setting 

Power 

Unit
2
 

SEL (in dBA) At Varying Altitudes (In Feet) 

500 1,000 2,000 5,000 10,000 
Takeoff/Departure Operations

3
 

A-10A 6200 NF 105 99 91 80 71 
B-14 97.5% RPM 119 113 106 96 86 
F-15 (PW220) 90% NC 120 115 109 100 91 
F-16 (PW229) 93% NC 119 114 107 98 89 
F-22 100% ETR 127 121 115 106 98 
F-35A 100% ETR 125 119 113 103 95 

Landing/Arrival Operation
5
 

A-10A 5225 NF 98 92 83 67 55 
B-1 90% RPM 111 105 98 88 79 
F-15 (PW220) 75% NC 99 94 88 79 71 
F-16 (PW229) 83.5% NC 97 92 86 77 68 
F-22 43% ETR 115 109 103 94 85 
F-35A6 40% ETR 107 102 95 86 76 
Source:   NOISEMAP OPX file using standard weather conditions of 59 degrees Fahrenheit and 70 percent relative 

humidity.  
1. Power settings indicated may not be comparable across aircraft, that all numbers are rounded, and power settings 

are typical but not constant for departure/arrival operations.  
2. RPM—Revolutions Per Minute; ETR—Engine Thrust Request; NC—Engine Core RPM; and NF—Engine Fan 

RPM.   
3. Takeoff/Departure modeled at 160 knots airspeed for SEL purposes. 
4. B-1 Takeoff/Departure modeled with Afterburner, all other departure aircraft modeled without afterburner (if 

available).  
5. All Landing/Arrival aircraft modeled at 160 knots airspeed for SEL purposes. 
6. Based on 2013 Edwards measurements. 

 

 Source: Wyle Laboratories. 
Figure E-8.  Example of Leq(24), DNL Computed from Hourly Equivalent Sound Levels 
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Day-Night Average Sound Level (DNL or Ldn) 

Day-Night Average Sound Level is a cumulative metric that accounts for all noise events in a 24-
hour period.  However, unlike Leq(24), DNL contains a nighttime noise penalty.  To account for our 
increased sensitivity to noise at night, DNL applies a 10 dB penalty to events during the nighttime 
period, defined as 10:00 p.m. to 7:00 a.m.  The notations DNL and Ldn are both used for Day-Night 
Average Sound Level and are equivalent.   

For airports and military airfields outside of California, DNL represents the average sound level for 
annual average daily aircraft events.  Figure E-8 gives an example of DNL using notional hourly 
average noise levels (Leq(h)) for each hour of the day as an example.  Note the Leq(h) for the hours 
between 10 p.m. and 7 a.m. have a 10 dB penalty assigned.  The DNL for this example is 65 dB.  
Figure E-9 shows the ranges of DNL that occur in various types of communities.  Under a flight path 
at a major airport the DNL may exceed 80 dB, while rural areas may experience DNL less than 45 
dB. 

 
Figure E-9.  Typical DNL Ranges in Various Types of Communities 

The decibel summation nature of these metrics causes the noise levels of the loudest events to control 
the 24-hour average. As a simple example, consider a case in which only one aircraft overflight 
occurs during the daytime over a 24-hour period, creating a sound level of 100 dB for 30 seconds.  
During the remaining 23 hours, 59 minutes, and 30 seconds of the day, the ambient sound level is 50 
dB.  The DNL for this 24-hour period is 65.9 dB.  Assume, as a second example that 10 such 30-
second overflights occur during daytime hours during the next 24-hour period, with the same ambient 
sound level of 50 dB during the remaining 23 hours and 55 minutes of the day.  The DNL for this 24-
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hour period is 75.5 dB.  Clearly, the averaging of noise over a 24-hour period does not ignore the 
louder single events and tends to emphasize both the sound levels and number of those events. 

A feature of the DNL metric is that a given DNL value could result from a very few noisy events or a 
large number of quieter events. For example, 1 overflight at 90 dB creates the same DNL as 10 
overflights at 80 dB. 

DNL does not represent a level heard at any given time, but represent long term exposure.  Scientific 
studies have found good correlation between the percentages of groups of people highly annoyed and 
the level of average noise exposure measured in DNL (Schultz 1978; USEPA 1978). 

Onset-Rate Adjusted Monthly Day-Night Average Sound Level (Ldnmr) 

Military aircraft utilizing Special Use Airspace (SUA) such as Military Training Routes (MTRs), 
Military Operations Areas (MOAs), and Restricted Areas/Ranges generate a noise environment that 
is somewhat different from that around airfields.  Rather than regularly occurring operations like at 
airfields, activity in SUAs is highly sporadic.  It is often seasonal, ranging from 10 per hour to less 
than 1 per week. Individual military overflight events also differ from typical community noise 
events in that noise from a low-altitude, high-airspeed flyover can have a rather sudden onset, with 
rates of up to 150 dB per second. 

The cumulative daily noise metric devised to account for the “surprise” effect of the sudden onset of 
aircraft noise events on humans and the sporadic nature of SUA activity is the Onset-Rate Adjusted 
Monthly Day-Night Average Sound Level (Ldnmr).  Onset rates between 15 and 150 dB per second 
require an adjustment of 0 to 11 dB to the event’s SEL, while onset rates below 15 dB per second 
require no adjustment to the event’s SEL (Stusnick et al. 1992).  The term ‘monthly’ in Ldnmr refers 
to the noise assessment being conducted for the month with the most operations or sorties—the so-
called busiest month.   

E.1.2.3 Supplemental Metrics 

Number-of-Events Above (NA) a Threshold Level (L) 

The Number-of-Events Above (NA) metric gives the total number of events that exceed a noise level 
threshold (L) during a specified period of time. Combined with the selected threshold, the metric is 
denoted NAL.  The threshold can be either SEL or Lmax, and it is important that this selection is 
shown in the nomenclature.  When labeling a contour line or point of interest (POI), NAL is followed 
by the number of events in parentheses.  For example, where 10 events exceed an SEL of 90 dB over 
a given period of time, the nomenclature would be NA90SEL(10).  Similarly, for Lmax it would be 
NA90Lmax(10).  The period of time can be an average 24-hour day, daytime, nighttime, school day, 
or any other time period appropriate to the nature and application of the analysis.   

NA is a supplemental metric.  It is not supported by the amount of science behind DNL/CNEL, but it 
is valuable in helping to describe noise to the community.  A threshold level and metric are selected 
that best meet the need for each situation.  An Lmax threshold is normally selected to analyze speech 
interference, while an SEL threshold is normally selected for analysis of sleep disturbance. 
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The NA metric is the only supplemental metric that combines single-event noise levels with the 
number of aircraft operations.  In essence, it answers the question of how many aircraft (or range of 
aircraft) fly over a given location or area at or above a selected threshold noise level. 

Time Above (TA) a Specified Level (L) 

The Time Above (TA) metric is the total time, in minutes, that the A-weighted noise level is at or 
above a threshold.  Combined with the threshold level (L), it is denoted TAL. TA can be calculated 
over a full 24-hour annual average day, the 15-hour daytime and 9-hour nighttime periods, a school 
day, or any other time period of interest, provided there is operational data for that time. 

TA is a supplemental metric, used to help understand noise exposure.  It is useful for describing the 
noise environment in schools, particularly when assessing classroom or other noise sensitive areas 
for various scenarios.  TA can be shown as contours on a map similar to the way DNL contours are 
drawn. 

TA helps describe the noise exposure of an individual event or many events occurring over a given 
time period.  When computed for a full day, the TA can be compared alongside the DNL in order to 
determine the sound levels and total duration of events that contribute to the DNL.  TA analysis is 
usually conducted along with NA analysis so the results show not only how many events occur, but 
also the total duration of those events above the threshold. 

E.2 Noise and Sonic Boom Effects 

Noise is of concern because of potential adverse effects.  The following subsections describe how 
noise can affect communities and the environment, and how those effects are quantified.  The 
specific topics discussed are: 

 Annoyance; 
 Land Use  Compatibility 
 Speech interference; 
 Sleep disturbance; 
 Noise-induced hearing impairment; 
 Non-auditory health effects; 
 Performance effects; 
 Noise effects on children; 
 Property values; 
 Noise-induced vibration effects on structures and humans; 
 Noise effects on terrain; 
 Noise effects on historical and archaeological sites;  
 Effects on domestic animals and wildlife; and 
 Sonic Boom. 

E.2.1 Annoyance 

With the introduction of jet aircraft in the 1950s, it became clear that aircraft noise annoyed people 
and was a significant problem around airports.  Early studies, such as those of Rosenblith et al. 
(1953) and Stevens et al. (1953) showed that effects depended on the quality of the sound, its level, 
and the number of flights.  Over the next 20 years considerable research was performed refining this 
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understanding and setting guidelines for noise exposure.  In the early 1970s, the USEPA published its 
“Levels Document” (USEPA 1974) that reviewed the factors that affected communities.  DNL (still 
known as Ldn at the time) was identified as an appropriate noise metric, and threshold criteria were 
recommended. 

Threshold criteria for annoyance were identified from social surveys, where people exposed to noise 
were asked how noise affects them.  Surveys provide direct real-world data on how noise affects 
actual residents. 

Surveys in the early years had a range of designs and formats, and needed some interpretation to find 
common ground.  In 1978, Schultz showed that the common ground was the number of people 
“highly annoyed,” defined as the upper 28% range of whatever response scale a survey used (Schultz 
1978).  With that definition, he was able to show a remarkable consistency among the majority of the 
surveys for which data were available.  Figure E-10 shows the result of his study relating DNL to 
individual annoyance measured by percent highly annoyed (%HA). 

 
Figure E-10.  Schultz Curve Relating Noise Annoyance to DNL (Schultz 1978) 

Schultz’s original synthesis included 161 data points.  Figure E-11 compares revised fits of the 
Schultz data set with an expanded set of 400 data points collected through 1989 (Finegold et al. 
1994).  The new form is the preferred form in the US, endorsed by the Federal Interagency 
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Committee on Aviation Noise (FICAN 1997).  Other forms have been proposed, such as that of 
Fidell and Silvati (2004), but have not gained widespread acceptance. 

 
Figure E-11.  Response of Communities to Noise; Comparison of Original  

Schultz (1978) with Finegold et al. (1994) 

When the goodness of fit of the Schultz curve is examined, the correlation between groups of people 
is high, in the range of 85-90%.  The correlation between individuals is lower, 50% or less.  This is 
not surprising, given the personal differences between individuals.  The surveys underlying the 
Schultz curve include results that show that annoyance to noise is also affected by non-acoustical 
factors. Newman and Beattie (1985) divided the non-acoustic factors into the emotional and physical 
variables shown in Table E-3. 

Table E-3.  Non-Acoustic Variables Influencing Aircraft Noise Annoyance 

Emotional Variables Physical Variables

Feeling about the necessity or preventability of the noise; Type of neighborhood;
Judgement of the importance and value of the activity 
that is producing the noise;

Time of day;

Activity at the time an individual hears the noise; Season;
Attitude about the environment; Predicitabiltiy of the noise;
General sensitivity to noise; Control over the noise source; and
Belief about the effect of noise on health; and Length of time individual is exposed to a noise.
Feeling of fear associated with the noise.
 

Schreckenberg and Schuemer (2010) recently examined the importance of some of these factors on 
short term annoyance.  Attitudinal factors were identified as having an effect on annoyance.  In 
formal regression analysis, however, sound level (Leq) was found to be more important than attitude. 

A recent study by Plotkin et al. (2011) examined updating DNL to account for these factors.  It was 
concluded that the data requirements for a general analysis were much greater than most existing 
studies.  It was noted that the most significant issue with DNL is that it is not readily understood by 
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the public, and that supplemental metrics such as TA and NA were valuable in addressing attitude 
when communicating noise analysis to communities (DoD 2009a). 

A factor that is partially non-acoustical is the source of the noise.  Miedema and Vos (1998) 
presented synthesis curves for the relationship between DNL and percentage “Annoyed” and 
percentage “Highly Annoyed” for three transportation noise sources.  Different curves were found 
for aircraft, road traffic, and railway noise.  Table E-4 summarizes their results.  Comparing the 
updated Schultz curve suggests that the percentage of people highly annoyed by aircraft noise may be 
higher than previously thought. 

Table E-4.  Percent Highly Annoyed for Different Transportation Noise Sources 

Air Road Rail
55 12 7 4 3
60 19 12 7 6
65 28 18 11 12
70 37 29 16 22
75 48 40 22 36

Schultz 
Combined

Miedema and Vos
Percent Hightly Annoyed (%HA)

DNL                 

(dB)

 
Source:  Miedema and Vos 1998. 

As noted by the World Health Organization (WHO), however, even though aircraft noise seems to 
produce a stronger annoyance response than road traffic, caution should be exercised when 
interpreting synthesized data from different studies (WHO 1999). 

Consistent with WHO’s recommendations, the Federal Interagency Committee on Noise (FICON 
1992) considered the Schultz curve to be the best source of dose information to predict community 
response to noise, but recommended further research to investigate the differences in perception of 
noise from different sources. 

Sonic boom exposure is assessed cumulatively with C-weighted DNL, denoted CDNL.  Correlation 
between CDNL and annoyance has been established, based on community reaction to impulsive 
sounds (Committee on Hearing, Bioacoustics and Biomechanics 1981).  Values of the C-weighted 
equivalent to the Schultz curve are different than that of the Schultz curve itself.  Table E-5 shows 
the relation between annoyance, DNL, and CDNL. 

Table E-5.  Relation Between Annoyance, DNL and CDNL 
DNL % Highly Annoyed CDNL 

45 0.83 42 
50 1.66 46 
55 3.31 51 
60 6.48 56 
65 12.29 60 
70 22.10 65 

Interpretation of CDNL from impulsive noise is accomplished by using the CDNL versus annoyance 
values in Table C-3.  CDNL can be interpreted in terms of an “equivalent annoyance” DNL.  For 
example, CDNL of 52, 61, and 69 dB are equivalent to DNL of 55, 65, and 75 dB, respectively.  If 
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both continuous and impulsive noise occurs in the same area, impacts are assessed separately for 
each. 

E.2.2 Land Use Compatibility  

As noted above, the inherent variability between individuals makes it impossible to predict 
accurately how any individual will react to a given noise event.  Nevertheless, when a community is 
considered as a whole, its overall reaction to noise can be represented with a high degree of 
confidence.  As described above, the best noise exposure metric for this correlation is the DNL or 
Ldnmr for military overflights.  Impulsive noise can be assessed by relating CDNL to an “equivalent 
annoyance” DNL, as outlined in Section E.2.1. 

In June 1980, an ad hoc Federal Interagency Committee on Urban Noise published guidelines 
(Federal Interagency Committee on Urban Noise 1980) relating DNL to compatible land uses.  This 
committee was composed of representatives from DoD, Transportation, and Housing and Urban 
Development; USEPA; and the Veterans Administration.  Since the issuance of these guidelines, 
federal agencies have generally adopted these guidelines for their noise analyses. 

Following the lead of the committee, the DoD adopted the concept of land-use compatibility as the 
accepted measure of aircraft noise effect.  Air Force guidelines are presented in Table E-6, along 
with the explanatory notes included in the regulation.  These guidelines are not mandatory (note the 
footnote “*” in the table), rather they are recommendations to provide the best means for determining 
noise impact for communities adjacent to bases.  Again, these are recommendations only; it is up to 
the city/county zoning and planning entities to determine what land uses are compatible and how 
they will deal with incompatibilities (e.g., what type of development is allowed, instituting residential 
buyouts, or whether noise attenuation efforts will be done in residential units). In general, residential 
land uses normally are not compatible with outdoor DNL values above 65 dB, and the extent of land 
areas and populations exposed to DNL of 65 dB and higher provides the best means for assessing the 
noise impacts of alternative aircraft actions.  In some cases a change in noise level, rather than an 
absolute threshold, may be a more appropriate measure of impact. 

Table E-6.  Air Force Land Use Compatibility Recommendations 
Land Uses Suggested Land Use Compatibility 

SLUCM 
NO. Category DNL  

65-69 

DNL 
70-74 

DNL 
75-79 

DNL 
80-84 

DNL 
>85 

10 Residential 

11 Household units N1 N1 N N N 
11.11 Single units:  detached N1 N1 N N N 
11.12 Single units:  semidetached N1 N1 N N N 
11.13 Single units:  attached row N1 N1 N N N 
11.21 Two units:  side-by-side N1 N1 N N N 
11.22 Two units:  one above the other N1 N1 N N N 
11.31 Apartments:  walk-up N1 N1 N N N 
11.32 Apartment:  elevator N1 N1 N N N 
12 Group quarters N1 N1 N N N 
13 Residential hotels N1 N1 N N N 
14 Mobile home parks or courts N N N N N 
15 Transient lodgings N1 N1 N1 N N 
16 Other residential N1 N1 N N N 
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Table E-6.  Air Force Land Use Compatibility Recommendations 
Land Uses Suggested Land Use Compatibility 

SLUCM 
NO. Category DNL  

65-69 

DNL 
70-74 

DNL 
75-79 

DNL 
80-84 

DNL 
>85 

20 Manufacturing 

21 Food and kindred products; 
manufacturing Y Y2 Y3 Y4 N 

22 Textile mill products; 
manufacturing Y Y2 Y3 Y4 N 

23 Apparel and other finished 
products; products made from 
fabrics, leather, and similar 
materials; manufacturing 

Y Y2 Y3 Y4 N 

24 Lumber and wood products 
(except furniture); manufacturing Y Y2 Y3 Y4 N 

25 Furniture and fixtures; 
manufacturing Y Y2 Y3 Y4 N 

26 Paper and allied products; 
manufacturing Y Y2 Y3 Y4 N 

27 Printing, publishing, and allied 
industries Y Y2 Y3 Y4 N 

28 Chemicals and allied products; 
manufacturing Y Y2 Y3 Y4 N 

29 Petroleum refining and related 
industries Y Y2 Y3 Y4 N 

30 Manufacturing 

31 Rubber and misc. plastic products; 
manufacturing Y Y2 Y3 Y4 N 

32 Stone, clay and glass products; 
manufacturing Y Y2 Y3 Y4 N 

33 Primary metal products; 
manufacturing Y Y2 Y3 Y4 N 

34 Fabricated metal products; 
manufacturing Y Y2 Y3 Y4 N 

35 Professional scientific, and 
controlling instruments; 
photographic and optical goods; 
watches and clocks 

Y 25 30 N N 

39 Miscellaneous manufacturing Y Y2 Y3 Y4 N 
40 Transportation, Communication and Utilities 

41 Railroad, rapid rail transit, and 
street railway transportation Y Y2 Y3 Y4 N 

42 Motor vehicle transportation Y Y2 Y 3 Y4 N 
43 Aircraft transportation Y Y2 Y3 Y4 N 
44 Marine craft transportation Y Y2 Y3 Y4 N 
45 Highway and street right-of-way Y Y Y Y N 
46 Automobile parking Y Y Y Y N 
47 Communication Y 255 305 N N 
48 Utilities Y Y2 Y3 Y4 N 
49 Other transportation, 

communication and utilities Y 255 305 N N 

50 Trade 

51 Wholesale trade Y Y2 Y3 Y4 N 
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Table E-6.  Air Force Land Use Compatibility Recommendations 
Land Uses Suggested Land Use Compatibility 

SLUCM 
NO. Category DNL  

65-69 

DNL 
70-74 

DNL 
75-79 

DNL 
80-84 

DNL 
>85 

52 Retail trade – building materials, 
hardware and farm equipment Y 25 30 Y4 N 

53 Retail trade – including shopping 
centers, discount clubs, home 
improvement stores, electronics 
superstores, etc. 

Y 25 30 N N 

54 Retail trade – food Y 25 30 N N 
55 Retail trade – automotive, marine 

craft, aircraft and accessories Y 25 30 N N 

56 Retail trade – apparel and 
accessories Y 25 30 N N 

57 Retail trade – furniture, home, 
furnishings and equipment Y 25 30 N N 

58 Retail trade – eating and drinking 
establishments Y 25 30 N N 

59 Other retail trade Y 25  30 N N 
937B60 938BServices 

939B61 940BFinance, insurance and real estate 
services 941BY 942B25 943B30 944BN 945BN 

946B62 947BPersonal services 948BY 949B25 950B30 951BN 952BN 
953B62.4 954BCemeteries 955BY 956BY2 957BY3 958BY4,11 959BY6,11 
960B63 961BBusiness services 962BY 963B25 964B30 965BN 966BN 
967B63.7 968BWarehousing and storage  969BY 970BY2 971BY3 972BY4 973BN 
974B64 975BRepair services 976BY 977BY2 978BY3 979BY4 980BN 
981B65 982BProfessional services 983BY 984B25 985B30 986BN 987BN 
988B65.1 989BHospitals, other medical facilities  990B25 991B30 992BN 993BN 994BN 
995B65.16 996BNursing homes  997BN1 998BN1 999BN 1000BN 1001BN 
1002B66 1003BContract construction services 1004BY 1005B25 1006B30 1007BN 1008BN 
1009B67 1010BGovernment services 1011BY1 1012B25 1013B30 1014BN 1015BN 
1016B68 1017BEducational services 1018B25 1019B30 1020BN 1021BN 1022BN 
1023B68.1 1024BChild care services, child 

development centers, and nurseries 1025B25 1026B30 1027BN 1028BN 1029BN 

1030B69 1031BMiscellaneous Services 1032BY 1033B25 1034B30 1035BN 1036BN 
1037B69.1 1038BReligious activities (including 

places of worship) 
1039BY 1040B25 1041B30 1042BN 1043BN 

1044B70 1045BCultural, Entertainment and Recreational 

1046B71 1047BCultural activities  1048B25 1049B30 1050BN 1051BN 1052BN 
1053B71.2 1054BNature exhibits 1055BY1 1056BN 1057BN 1058BN 1059BN 
1060B72 1061BPublic assembly 1062BY 1063BN 1064BN 1065BN 1066BN 
1067B72.1 1068BAuditoriums, concert halls 1069B25 1070B30 1071BN 1072BN 1073BN 
1074B72.11 1075BOutdoor music shells, 

amphitheaters 1076BN 1077BN 1078BN 1079BN 1080BN 

1081B72.2 1082BOutdoor sports arenas, spectator 
sports 1083BY7 1084BY7 1085BN 1086BN 1087BN 

1088B73 1089BAmusements 1090BY 1091BY 1092BN 1093BN 1094BN 
1095B74 1096BRecreational  activities (including 

golf courses, riding stables, water 
recreation) 

1097BY 1098B25 1099B30 1100BN 1101BN 

1102B75 1103BResorts and group camps 1104BY 1105B25 1106BN 1107BN 1108BN 
1109B76 1110BParks 1111BY 1112B25 1113BN 1114BN 1115BN 
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Table E-6.  Air Force Land Use Compatibility Recommendations 
Land Uses Suggested Land Use Compatibility 

SLUCM 
NO. Category DNL  

65-69 

DNL 
70-74 

DNL 
75-79 

DNL 
80-84 

DNL 
>85 

1116B79 1117BOther cultural, entertainment and 
recreation 1118BY 1119B25 1120BN 1121BN 1122BN 

1123B80 1124BResource Production and Extraction 

1125B81 1126BAgriculture (except live- stock) 1127BY8 1128BY9 1129BY10 1130BY10,11 1131BY10,11 
1132B81.5-81.7 1133BAgriculture-Livestock farming  

including grazing and feedlots 1134BY8 1135BY9 1136BN 1137BN 1138BN 

1139B82 1140BAgriculture related activities 1141BY8 1142BY9 1143BY10 1144BY10,11 1145BY10,11 
1146B83 1147BForestry activities 1148BY8 1149BY9 1150BY10 1151BY10,11 1152BY10,11 
1153B84 1154BFishing activities 1155BY 1156BY 1157BY 1158BY 1159BY 
1160B85 1161BMining activities 1162BY 1163BY 1164BY 1165BY 1166BY 
1167B89 1168BOther resource production or 

extraction 1169BY 1170BY 1171BY 1172BY 1173BY 
1174BLegend:  

1175BSLUCM – Standard Land Use Coding Manual, U.S. Department of Transportation 
1176BY (Yes) – Land use and related structures compatible without restrictions. 
1177BN (No) – Land use and related structures are not compatible and should be prohibited. 
1178BYx – Yes with restrictions.  The land use and related structures generally are compatible.  However, see note(s) indicated by the 

superscript. 
1179BNx – No with exceptions.  The land use and related structures are generally incompatible.  However, see note(s) indicated by the 

superscript. 
1180B25, 30, or 35 – The numbers refer to noise level reduction (NLR) levels.  NLR (outdoor to indoor) is achieved through the incorporation 

of noise attenuation into the design and construction of a structure.  Land use and related structures are generally compatible; 
however, measures to achieve NLR of 25, 30, or 35 must be incorporated into design and construction of structures.  However, 
measures to achieve an overall noise reduction do not necessarily solve noise difficulties outside the structure and additional 
evaluation is warranted.  Also, see notes indicated by superscripts where they appear with one of these numbers. 

1181BDNL – Day-Night Average Sound Level. 
1182BCNEL – Community Noise Equivalent Level (normally within a very small decibel difference of DNL) 
1183BLdn – Mathematical symbol for DNL. 

 
1184BNotes:  
1185B1.  General 
1186Ba. Although local conditions regarding the need for housing may require residential use in these zones, residential use is discouraged in 

DNL 65-69 and strongly discouraged in DNL 70-74.  The absence of viable alternative development options should be determined and 
an evaluation should be conducted locally prior to local approvals indicating that a demonstrated community need for the residential 
use would not be met if development were prohibited in these zones.  Existing residential development is considered as pre-existing, 
non-conforming land uses. 

1187Bb. Where the community determines that these uses must be allowed, measures to achieve outdoor to indoor NLR of at least 25 decibels 
(dB) in DNL 65-69 and 30 dB in DNL 70-74 should be incorporated into building codes and be considered in individual approvals; for 
transient housing, an NLR of at least 35 dB should be incorporated in DNL 75-79.   

1188Bc. Normal permanent construction can be expected to provide an NLR of 20 dB, thus the reduction requirements are often stated as 5, 10, 
or 15 dB over standard construction and normally assume mechanical ventilation, upgraded sound transmission class ratings in 
windows and doors, and closed windows year round.  Additional consideration should be given to modifying NLR levels based on peak 
noise levels or vibrations. 

1189Bd. NLR criteria will not eliminate outdoor noise problems.  However, building location, site planning, design, and use of berms and 
barriers can help mitigate outdoor noise exposure particularly from ground level sources.  Measures that reduce noise at a site should be 
used wherever practical in preference to measures that only protect interior spaces. 

1190B2. Measures to achieve NLR of 25 must be incorporated into the design and construction of portions of these buildings where the public is 
received, office areas, noise sensitive areas, or where the normal noise level is low. 

1191B3. Measures to achieve NLR of 30 must be incorporated into the design and construction of portions of these buildings where the public is 
received, office areas, noise sensitive areas, or where the normal noise level is low. 

1192B4. Measures to achieve NLR of 35 must be incorporated into the design and construction of portions of these buildings where the public is 
received, office areas, noise sensitive areas, or where the normal noise level is low. 

1193B5. If project or proposed development is noise sensitive, use indicated NLR; if not, land use is compatible without NLR. 
1194B6. Buildings are not permitted. 
1195B7. Land use is compatible provided special sound reinforcement systems are installed. 
1196B8. Residential buildings require an NLR of 25 
1197B9. Residential buildings require an NLR of 30. 
1198B10. Residential buildings are not permitted. 
1199B11. Land use that involves outdoor activities is not recommended, but if the community allows such activities, hearing protection devices 

should be worn when noise sources are present. Long-term exposure (multiple hours per day over many years) to high noise levels can 
cause hearing loss in some unprotected individuals.   
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E.2.3 Speech Interference 

1200BSpeech interference from noise is a primary cause of annoyance for communities.  Disruption of 
routine activities such as radio or television listening, telephone use, or conversation leads to 
frustration and annoyance.  The quality of speech communication is important in classrooms and 
offices.  In the workplace, speech interference from noise can cause fatigue and vocal strain in those 
who attempt to talk over the noise.  In schools it can impair learning. 

1201BThere are two measures of speech comprehension: 

1. 2588BWord Intelligibility - the percent of words spoken and understood.  This might be important 
for students in the lower grades who are learning the English language, and particularly for 
students who have English as a Second Language. 

2.  2589BSentence Intelligibility – the percent of sentences spoken and understood.  This might be 
important for high-school students and adults who are familiar with the language, and who do 
not necessarily have to understand each word in order to understand sentences. 

U.S. Federal Criteria for Interior Noise 

1202BIn 1974, the USEPA identified a goal of an indoor Leq(24) of 45 dB to minimize speech interference 
based on sentence intelligibility and the presence of steady noise (USEPA 1974).  Figure E-12 shows 
the effect of steady indoor background sound levels on sentence intelligibility.  For an average adult 
with normal hearing and fluency in the language, steady background indoor sound levels of less than 
45 dB Leq are expected to allow 100% sentence intelligibility. 

2590B  
84BFigure E-12.  Speech Intelligibility Curve (digitized from USEPA 1974) 

1203BThe curve in Figure E-12 shows 99% intelligibility at Leq below 54 dB, and less than 10% above 73 
dB.  Recalling that Leq is dominated by louder noise events, the USEPA Leq(24) goal of 45 dB 
generally ensures that sentence intelligibility will be high most of the time. 
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Classroom Criteria 

1204BFor teachers to be understood, their regular voice must be clear and uninterrupted.  Background noise 
has to be below the teacher’s voice level. Intermittent noise events that momentarily drown out the 
teacher’s voice need to be kept to a minimum.  It is therefore important to evaluate the steady 
background level, the level of voice communication, and the single-event level due to aircraft 
overflights that might interfere with speech. 

1205BLazarus (1990) found that for listeners with normal hearing and fluency in the language, complete 
sentence intelligibility can be achieved when the signal-to-noise ratio (i.e., a comparison of the level 
of the sound to the level of background noise) is in the range of 15 to 18 dB.  The initial ANSI 
classroom noise standard (ANSI 2002) and American Speech-Language-Hearing Association 
(ASLHA 1995) guidelines concur, recommending at least a 15 dB signal-to-noise ratio in 
classrooms.  If the teacher’s voice level is at least 50 dB, the background noise level must not exceed 
an average of 35 dB.  The National Research Council of Canada (Bradley 1993) and WHO (1999) 
agree with this criterion for background noise. 

1206BFor eligibility for noise insulation funding, the Federal Aviation Administration (FAA) guidelines 
state that the design objective for a classroom environment is 45 dB Leq during normal school hours 
(FAA 1985). 

1207BMost aircraft noise is not continuous.  It consists of individual events like the one sketched in Figure 
E-7.  Since speech interference in the presence of aircraft noise is caused by individual aircraft 
flyover events, a time-averaged metric alone, such as Leq, is not necessarily appropriate.  In addition 
to the background level criteria described above, single-event criteria that account for those noisy 
events are also needed. 

1208BA 1984 study by Wyle for the Port Authority of New York and New Jersey recommended using 
Speech Interference Level (SIL) for classroom noise criteria (Sharp and Plotkin 1984).  SIL is based 
on the maximum sound levels in the frequency range that most affects speech communication (500-
2,000 Hz).  The study identified an SIL of 45 dB as the goal.  This would provide 90% word 
intelligibility for the short time periods during aircraft overflights.  While SIL is technically the best 
metric for speech interference, it can be approximated by an Lmax value.  An SIL of 45 dB is 
equivalent to an A-weighted Lmax of 50 dB for aircraft noise (Wesler 1986). 

1209BLind et al. (1998) also concluded that an Lmax criterion of 50 dB would result in 90% word 
intelligibility.  Bradley (1985) recommends SEL as a better indicator.  His work indicates that 95% 
word intelligibility would be achieved when indoor SEL did not exceed 60 dB.  For typical flyover 
noise this corresponds to an Lmax of 50 dB.  While WHO (1999) only specifies a background Lmax 
criterion, they also note the SIL frequencies and that interference can begin at around 50 dB. 

1210BThe United Kingdom Department for Education and Skills (UKDfES) established in its classroom 
acoustics guide a 30-minute time-averaged metric of Leq(30min) for background levels and the metric of 
LA1,30min for intermittent noises, at thresholds of 30-35 dB and 55 dB, respectively.  LA1,30min 
represents the A-weighted sound level that is exceeded 1% of the time (in this case, during a 30-
minute teaching session) and is generally equivalent to the Lmax metric (UKDfES 2003). 
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1211BTable E-7 summarizes the criteria discussed.  Other than the FAA (1985) 45 dB Lmax criterion, they 
are consistent with a limit on indoor background noise of 35-40 dB Leq and a single event limit of 50 
dB Lmax. It should be noted that these limits were set based on students with normal hearing and no 
special needs.  At-risk students may be adversely affected at lower sound levels. 

5BTable E-7.  Indoor Noise Level Criteria Based on Speech Intelligibility 

1212BSource 1213BMetric/Level (dB) 1214BEffects and Notes 

1215BU.S. FAA (1985) 1216BLeq(during school hours) = 45 dB  1217BFederal assistance criteria for school sound insulation; 
supplemental single-event criteria may be used. 

1218BLind et al. (1998), 
Sharp and Plotkin (1984), 
Wesler (1986) 

1219BLmax = 50 dB / SIL 45 1220BSingle event level permissible in the classroom. 

1221BWHO (1999)  1222BLeq = 35 dB 
Lmax = 50 dB  

1223BAssumes average speech level of 50 dB and 
recommends signal to noise ratio of 15 dB. 

1224BU.S. ANSI (2010)  1225BLeq = 35 dB, based on Room 
Volume (e.g., cubic feet) 

1226BAcceptable background level for continuous and 
intermittent noise. 

1227BU.K. DFES (2003) 1228BLeq(30min) = 30-35 dB 
Lmax = 55 dB  

1229BMinimum acceptable in classroom and most other 
learning environs. 

E.2.4 Sleep Disturbance 

1230BSleep disturbance is a major concern for communities exposed to aircraft noise at night.  A number 
of studies have attempted to quantify the effects of noise on sleep.  This section provides an overview 
of the major noise-induced sleep disturbance studies.  Emphasis is on studies that have influenced 
U.S. federal noise policy.  The studies have been separated into two groups: 

1. 2591BInitial studies performed in the 1960s and 1970s, where the research was focused on sleep 
observations performed under laboratory conditions. 

2. 2592BLater studies performed in the 1990s up to the present, where the research was focused on 
field observations. 

Initial Studies 

1231BThe relation between noise and sleep disturbance is complex and not fully understood.  The 
disturbance depends not only on the depth of sleep and the noise level, but also on the non-acoustic 
factors cited for annoyance.  The easiest effect to measure is the number of arousals or awakenings 
from noise events.  Much of the literature has therefore focused on predicting the percentage of the 
population that will be awakened at various noise levels. 

1232BFICON’s 1992 review of airport noise issues (FICON 1992) included an overview of relevant 
research conducted through the 1970s.  Literature reviews and analyses were conducted from 1978 
through 1989 using existing data (Griefahn 1978; Lukas 1978; Pearsons et al. 1989).  Because of 
large variability in the data, FICON did not endorse the reliability of those results. 

1233BFICON did recommend, however, an interim dose-response curve, awaiting future research.  That 
curve predicted the percent of the population expected to be awakened as a function of the exposure 
to SEL.  This curve was based on research conducted for the U.S. Air Force (Finegold 1994).  The 
data included most of the research performed up to that point, and predicted a 10% probability of 
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awakening when exposed to an interior SEL of 58 dB.  The data used to derive this curve were 
primarily from controlled laboratory studies. 

Recent Sleep Disturbance Research – Field and Laboratory Studies 

1234BIt was noted that early sleep laboratory studies did not account for some important factors.  These 
included habituation to the laboratory, previous exposure to noise, and awakenings from noise other 
than aircraft.  In the early 1990s, field studies in people’s homes were conducted to validate the 
earlier laboratory work conducted in the 1960s and 1970s.  The field studies of the 1990s found that 
80-90% of sleep disturbances were not related to outdoor noise events, but rather to indoor noises 
and non-noise factors.  The results showed that, in real life conditions, there was less of an effect of 
noise on sleep than had been previously reported from laboratory studies.  Laboratory sleep studies 
tend to show more sleep disturbance than field studies because people who sleep in their own homes 
are used to their environment and, therefore, do not wake up as easily (FICAN 1997). 

Federal Interagency Committee on Aviation Noise 

1235BBased on this new information, in 1997 FICAN recommended a dose-response curve to use instead 
of the earlier 1992 FICON curve (FICAN 1997).  Figure E-13 shows FICAN’s curve, the red dashed 
line, which is based on the results of three field studies shown in the figure (Ollerhead et al. 1992; 
Fidell et al. 1994; Fidell et al. 1995a, 1995b), along with the data from six previous field studies. 

1236BThe 1997 FICAN curve represents the upper envelope of the latest field data.  It predicts the 
maximum percent awakened for a given residential population.  According to this curve, a maximum 
of 3% of people would be awakened at an indoor SEL of 58 dB.  An indoor SEL of 58 dB is 
equivalent to an outdoor SEL of 83 dB, with the windows closed (73 dB with windows open). 

Number of Events and Awakenings 

1237BIt is reasonable to expect that sleep disturbance is affected by the number of events.  The German 
Aerospace Center (DLR Laboratory) conducted an extensive study focused on the effects of 
nighttime aircraft noise on sleep and related factors (Basner 2004).  The DLR study was one of the 
largest studies to examine the link between aircraft noise and sleep disturbance.  It involved both 
laboratory and in-home field research phases.  The DLR investigators developed a dose-response 
curve that predicts the number of aircraft events at various values of Lmax expected to produce one 
additional awakening over the course of a night.  The dose-effect curve was based on the 
relationships found in the field studies. 

1238BA different approach was taken by an ANSI standards committee (ANSI 2008).  The committee used 
the average of the data shown in Figure E-13 (i.e., the blue dashed line) rather than the upper 
envelope, to predict average awakening from one event.  Probability theory is then used to project the 
awakening from multiple noise events. 
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2593B  
1239BSource: DoD 2009. 

85BFigure E-13.  Sleep Disturbance Dose-Response Relationships 

1240BCurrently, there are no established criteria for evaluating sleep disturbance from aircraft noise, 
although recent studies have suggested a benchmark of an outdoor SEL of 90 dB as an appropriate 
tentative criterion when comparing the effects of different operational alternatives. The 
corresponding indoor SEL would be approximately 25 dB lower (at 65 dB) with doors and windows 
closed, and approximately 15 dB lower (at 75 dB) with doors or windows open. According to the 
ANSI (2008) standard, the probability of awakening from a single aircraft event at this level is 
between 1 and 2% for people habituated to the noise sleeping in bedrooms with windows closed, and 
2-3% with windows open. The probability of the exposed population awakening at least once from 
multiple aircraft events at noise levels of 90 dB SEL is shown in Table E-8. 

2625BTable E-8.  Probability of Awakening from NA90SEL 

Windows Closed Windows Open
1 1% 2%
3 4% 6%
5 7% 10%

9 (1 per hour) 12% 18%
18 (2 per hour) 22% 33%
27 (3 per hour) 32% 45%

Number of Aircraft Events at 90 dB 

SEL for Average 9-Hour Night

Minimum Probability of Awakening at 

Least Once

 
1241BSource: DoD 2009. 

- (FICAN 97) 

- (ANSI 2008) 



August 2015  F-35A Pacific Operational Beddown Draft EIS 

Appendix E  E-27 

1242BIn December 2008, FICAN recommended the use of this new standard.  FICAN also recognized that 
more research is underway by various organizations, and that work may result in changes to 
FICAN’s position.  Until that time, FICAN recommends the use of the ANSI (2008) standard 
(FICAN 2008). 

Summary 

1243BSleep disturbance research still lacks the details to accurately estimate the population awakened for a 
given noise exposure.  The procedure described in the ANSI (2008) Standard and endorsed by 
FICAN is based on probability calculations that have not yet been scientifically validated. While this 
procedure certainly provides a much better method for evaluating sleep awakenings from multiple 
aircraft noise events, the estimated probability of awakenings can only be considered approximate. 

E.2.5 Noise-Induced Hearing Impairment  

1244BResidents in surrounding communities express concerns regarding the effects of aircraft noise on 
hearing.  This section provides a brief overview of hearing loss caused by noise exposure.  The goal 
is to provide a sense of perspective as to how aircraft noise (as experienced on the ground) compares 
to other activities that are often linked with hearing loss. 

Hearing Threshold Shifts 

1245BHearing loss is generally interpreted as a decrease in the ear’s sensitivity or acuity to perceive sound 
(i.e., a shift in the hearing threshold to a higher level).  This change can either be a Temporary 
Threshold Shift (TTS) or a Permanent Threshold Shift (PTS) (Berger et al. 1995). 

1246BTTS can result from exposure to loud noise over a given amount of time.  An example of TTS might 
be a person attending a loud music concert.  After the concert is over, there can be a threshold shift 
that may last several hours.  While experiencing TTS, the person becomes less sensitive to low-level 
sounds, particularly at certain frequencies in the speech range (typically near 4,000 Hz).  Normal 
hearing eventually returns, as long as the person has enough time to recover within a relatively quiet 
environment. 

1247BPTS usually results from repeated exposure to high noise levels, where the ears are not given 
adequate time to recover.  A common example of PTS is the result of regularly working in a loud 
factory.  A TTS can eventually become a PTS over time with repeated exposure to high noise levels.  
Even if the ear is given time to recover from TTS, repeated occurrence of TTS may eventually lead 
to permanent hearing loss.  The point at which a TTS results in a PTS is difficult to identify and 
varies with a person’s sensitivity. 

Criteria for Permanent Hearing Loss 

1248BIt has been well established that continuous exposure to high noise levels will damage human hearing 
(USEPA 1978). A large amount of data on hearing loss have been collected, largely for workers in 
manufacturing industries, and analyzed by the scientific/medical community.  The Occupational 
Safety and Health Administration (OSHA) regulation of 1971 places the limit on workplace noise 
exposure at an average level of 90 dB over an 8-hour work period or 85 dB over a 16-hour period 
(U.S. Department of Labor 1971).  Some hearing loss is still expected at those levels.  The most 
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protective criterion, with no measurable hearing loss after 40 years of exposure, is an average sound 
level of 70 dB over a 24-hour period. 

1249BThe USEPA established 75 dB Leq(8) and 70 dB Leq(24) as the average noise level standard needed to 
protect 96% of the population from greater than a 5 dB PTS (USEPA 1978).  The National Academy 
of Sciences Committee on Hearing, Bioacoustics, and Biomechanics (CHABA) identified 75 dB as 
the lowest level at which hearing loss may occur (CHABA 1977).  WHO concluded that 
environmental and leisure-time noise below an Leq(24) value of 70 dB “will not cause hearing loss in 
the large majority of the population, even after a lifetime of exposure” (WHO 1999). 

Hearing Loss and Aircraft Noise 

1250BThe 1982 USEPA Guidelines report (USEPA 1982) addresses noise-induced hearing loss in terms of 
the “Noise-Induced Permanent Threshold Shift” (NIPTS).  This defines the permanent change in 
hearing caused by exposure to noise.  Numerically, the NIPTS is the change in threshold that can be 
expected from daily exposure to noise over a normal working lifetime of 40 years.  A grand average 
of the NIPTS over time and hearing sensitivity is termed the Average NIPTS, or Ave. NIPTS for 
short.  The Ave. NIPTS that can be expected for noise measured by the Leq(24) metric is given in 
Table E-9 and assumes exposure to the full outdoor noise throughout the 24 hours.  When inside a 
building, the exposure will be less (Eldred and von Gierke 1993). 

6BTable E-9.  Average NIPTS and 10th Percentile NIPTS as a Function of DNL 
1251BDNL 1252BAve. NIPTS dB* 1253B10

th
 Percentile NIPTS dB* 

1254B75-76 1255B1.0 1256B4.0 
1257B76-77 1258B1.0 1259B4.5 
1260B77-78 1261B1.6 1262B5.0 
1263B78-79 1264B2.0 1265B5.5 
1266B79-80 1267B2.5 1268B6.0 
1269B80-81 1270B3.0 1271B7.0 
1272B81-82 1273B3.5 1274B8.0 
1275B82-83 1276B4.0 1277B9.0 
1278B83-84 1279B4.5 1280B10.0 
1281B84-85 1282B5.5 1283B11.0 
1284B85-86 1285B6.0 1286B12.0 
1287B86-87 1288B7.0 1289B13.5 
1290B87-88 1291B7.5 1292B15.0 
1293B88-89 1294B8.5 1295B16.5 
1296B89-90 1297B9.5 1298B18.0 

1299BSource:  DoD 2012. 
1300BNote: *Rounded to the nearest 0.5 dB. 

1301BThe Ave. NIPTS is estimated as an average over all people exposed to the noise.  The actual value of 
NIPTS for any given person will depend on their physical sensitivity to noise – some will experience 
more hearing loss than others.  The USEPA Guidelines provide information on this variation in 
sensitivity in the form of the NIPTS exceeded by 10% of the population, which is included in the 
Table E-9 in the “10th Percentile NIPTS” column (USEPA 1982).  For individuals exposed to Leq(24) 
of 80 dB, the most sensitive of the population would be expected to show degradation to their 
hearing of 7 dB over time. 
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1302BTo put these numbers in perspective, changes in hearing level of less than 5 dB are generally not 
considered noticeable or significant.  Furthermore, there is no known evidence that a NIPTS of 5 dB 
is perceptible or has any practical significance for the individual.  Lastly, the variability in 
audiometric testing is generally assumed to be ±5 dB (USEPA 1974). 

1303BThe scientific community has concluded that noise exposure from civil airports has little chance of 
causing permanent hearing loss (Newman and Beattie 1985).  For military airbases, DoD policy 
requires that hearing risk loss be estimated for population exposed to Leq(24) of 80 dB or higher (DoD 
2012), including residents of on-base housing.  Exposure of workers inside the base boundary is 
assessed using DoD regulations for occupational noise exposure. 

1304BNoise in low-altitude military airspace, especially along MTRs where Lmax can exceed 115 dB, is of 
concern.  That is the upper limit used for occupational noise exposure (e.g., U.S. Department of 
Labor 1971). One laboratory study (Ising et al. 1999) concluded that events with Lmax above 114 dB 
have the potential to cause hearing loss.  Another laboratory study of participants exposed to levels 
between 115 and 130 dB (Nixon et al. 1993), however, showed conflicting results.  For an exposure 
to four events across that range, half the subjects showed no change in hearing, a quarter showed a 
temporary 5 dB decrease in sensitivity, and a quarter showed a temporary 5 dB increase in 
sensitivity.  For exposure to eight events of 130 dB, subjects showed an increase in sensitivity of up 
to 10 dB (Nixon et al. 1993). 

Summary 

1305BAviation noise levels are not comparable to the occupational noise levels associated with hearing loss 
of workers in manufacturing industries.  There is little chance of hearing loss at levels less than 75 
dB DNL.  Noise levels equal to or greater than 75 dB DNL can occur near military airbases, and 
DoD policy specifies that NIPTS be evaluated when exposure exceeds 80 dB Leq(24) (DoD 2009c).  
There is some concern about Lmax exceeding 115 dB in low altitude military airspace, but no research 
results to date have definitely related permanent hearing impairment to aviation noise. 

E.2.6 Non-Auditory Health Effects 

1306BStudies have been performed to see whether noise can cause health effects other than hearing loss.  
The premise is that annoyance causes stress.  Prolonged stress is known to be a contributor to a 
number of health disorders.  Cantrell (1974) confirmed that noise can provoke stress, but noted that 
results on cardiovascular health have been contradictory.  Some studies have found a connection 
between aircraft noise and blood pressure (e.g., Michalak et al. 1990; Rosenlund et al. 2001), while 
others have not (e.g., Pulles et al. 1990). 

1307BKryter and Poza (1980) noted, “It is more likely that noise related general ill-health effects are due to 
the psychological annoyance from the noise interfering with normal everyday behavior, than it is 
from the noise eliciting, because of its intensity, reflexive response in the autonomic or other 
physiological systems of the body.” 

1308BThe connection from annoyance to stress to health issues requires careful experimental design.  Some 
highly publicized reports on health effects have, in fact, been rooted in poorly done science.  
Meecham and Shaw (1979) apparently found a relation between noise levels and mortality rates in 
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neighborhoods under the approach path to Los Angeles International Airport.  When the same data 
were analyzed by others (Frerichs et al. 1980) no relationship was found.  Jones and Tauscher (1978) 
found a high rate of birth defects for the same neighborhood.  But when the Centers For Disease 
Control performed a more thorough study near Atlanta’s Hartsfield International Airport, no 
relationships were found for levels above 65 dB (Edmonds et al. 1979). 

1309BA carefully designed study, Hypertension and Exposure to Noise near Airports (HYENA), was 
conducted around six European airports from 2002 through 2006 (Jarup et al. 2005, 2008).  There 
were 4,861 subjects, aged between 45 and 70.  Blood pressure was measured, and questionnaires 
administered for health, socioeconomic and lifestyle factors, including diet and physical exercise.  
Hypertension was defined by WHO blood pressure thresholds (WHO 2003).  Noise from aircraft and 
highways was predicted from models.  

1310BHYENA results were presented as an odds ratio (OR).  An OR of 1 means there is no added risk, 
while an OR of 2 would mean risk doubles.  An OR of 1.14 was found for nighttime aircraft noise, 
measured by Lnight, the Leq for nighttime hours.  For daytime aircraft noise, measured by Leq(16), the 
OR was 0.93.  For road traffic noise, measured by the full day Leq(24), the OR was 1.1. 

1311BNote that OR is a statistical measure of change, not the actual risk.  Risk itself and the measured 
effects were small, and not necessarily distinct from other events.  Haralabidis et al. (2008) reported 
an increase in systolic blood pressure of 6.2 millimeters of mercury (mmHg) for aircraft noise, and 
an increase of 7.4 mmHg for other indoor noises such as snoring. 

1312BIt is interesting that aircraft noise was a factor only at night, while traffic noise is a factor for the full 
day.  Aircraft noise results varied among the six countries so that result is pooled across all data.  
Traffic noise results were consistent across the six countries. 

1313BOne interesting conclusion from a 2013 study of the HYENA data (Babisch et al. 2013) states there 
is some indication that noise level is a stronger predictor of hypertension than annoyance.  That is not 
consistent with the idea that annoyance is a link in the connection between noise and stress.  Babisch 
et al. (2012) present interesting insights on the relationship of the results to various modifiers. 

1314BTwo recent studies examined the correlation of aircraft noise with hospital admissions for 
cardiovascular disease.  Hansell et al. (2013) examined neighborhoods around London’s Heathrow 
airport.  Correia et al. (2013) examined neighborhoods around 89 airports in the United States.  Both 
studies included areas of various noise levels.  They found associations that were consistent with the 
HYENA results.  The authors of these studies noted that further research is needed to refine the 
associations and the causal interpretation with noise or possible alternative explanations. 

Summary 

1315BThe current state of scientific knowledge cannot yet support inference of a causal or consistent 
relationship between aircraft noise exposure and non-auditory health consequences for exposed 
residents.  The large scale HYENA study, and the recent studies by Hansell et al. (2013) and Correia 
et al. (2013) offer indications, but it is not yet possible to establish a quantitative cause and effect 
based on the currently available scientific evidence. 
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E.2.7 Performance Effects 

1316BThe effect of noise on the performance of activities or tasks has been the subject of many studies.  
Some of these studies have found links between continuous high noise levels and performance loss. 
Noise-induced performance losses are most frequently reported in studies where noise levels are 
above 85 dB.  Little change has been found in low-noise cases.  Moderate noise levels appear to act 
as a stressor for more sensitive individuals performing a difficult psychomotor task. 

1317BWhile the results of research on the general effect of periodic aircraft noise on performance have yet 
to yield definitive criteria, several general trends have been noted including: 

 2544BA periodic intermittent noise is more likely to disrupt performance than a steady-state 
continuous noise of the same level.  Flyover noise, due to its intermittent nature, might be 
more likely to disrupt performance than a steady-state noise of equal level. 

 2545BNoise is more inclined to affect the quality than the quantity of work. 
 2546BNoise is more likely to impair the performance of tasks that place extreme demands on 

workers. 

E.2.8 Noise Effects on Children 

1318BRecent studies on school children indicate a potential link between aircraft noise and both reading 
comprehension and learning motivation. The effects may be small but may be of particular concern 
for children who are already scholastically challenged.   

E.2.8.1 Effects on Learning and Cognitive Abilities 

1319BEarly studies in several countries (Cohen et al. 1973, 1980, 1981; Bronzaft and McCarthy 1975; 
Green et al. 1982; Evans et al. 1998; Haines et al. 2002; Lercher et al. 2003) showed lower reading 
scores for children living or attending school in noisy areas than for children away from those areas.  
In some studies noise exposed children were less likely to solve difficult puzzles or more likely to 
give up. 

1320BMore recently, the Road Traffic and Aircraft Noise Exposure and Children’s Cognition and Health 
(RANCH) study (Stansfeld et al. 2005; Clark et al. 2005) compared the effect of aircraft and road 
traffic noise on over 2.000 children in three countries.  This was the first study to derive exposure-
effect associations for a range of cognitive and health effects, and was the first to compare effects 
across countries. 

1321BThe study found a linear relation between chronic aircraft noise exposure and impaired reading 
comprehension and recognition memory.  No associations were found between chronic road traffic 
noise exposure and cognition. Conceptual recall and information recall surprisingly showed better 
performance in high road traffic noise areas.  Neither aircraft noise nor road traffic noise affected 
attention or working memory (Stansfeld et al. 2005; Clark et al. 2006). 

1322BFigure E-14 shows RANCH’s result relating noise to reading comprehension.  It shows that reading 
falls below average (a z-score of 0) at Leq greater than 55 dB.  Because the relationship is linear, 
reducing exposure at any level should lead to improvements in reading comprehension.  
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2594B   

2595BSources: Stansfeld et al. 2005; Clark et al. 2006. 

86BFigure E-14.  RANCH Study Reading Scores Varying with Leq 

1323BAn observation of the RANCH study was that children may be exposed to aircraft noise for many of 
their childhood years and the consequences of long-term noise exposure were unknown.  A follow-up 
study of the children in the RANCH project is being analyzed to examine the long-term effects on 
children’s reading comprehension (Clark et al. 2009).  Preliminary analysis indicated a trend for 
reading comprehension to be poorer at 15-16 years of age for children who attended noise-exposed 
primary schools.  There was also a trend for reading comprehension to be poorer in aircraft noise 
exposed secondary schools.  Further analysis adjusting for confounding factors is ongoing, and is 
needed to confirm these initial conclusions. 

1324BFICAN funded a pilot study to assess the relationship between aircraft noise reduction and 
standardized test scores (Eagan et al. 2004; FICAN 2007).  The study evaluated whether abrupt 
aircraft noise reduction within classrooms, from either airport closure or sound insulation, was 
associated with improvements in test scores.  Data were collected in 35 public schools near three 
airports in Illinois and Texas.  The study used several noise metrics.  These were, however, all 
computed indoor levels, which makes it hard to compare with the outdoor levels used in most other 
studies. 

1325BThe FICAN study found a significant association between noise reduction and a decrease in failure 
rates for high school students, but not middle or elementary school students.  There were some 
weaker associations between noise reduction and an increase in failure rates for middle and 
elementary schools.  Overall the study found that the associations observed were similar for children 
with or without learning difficulties, and between verbal and math/science tests.  As a pilot study, it 
was not expected to obtain final answers, but provided useful indications (FICAN 2007). 
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1326BWhile there are many factors that can contribute to learning deficits in school-aged children, there is 
increasing awareness that chronic exposure to high aircraft noise levels may impair learning.  This 
awareness has led WHO and a North Atlantic Treaty Organization (NATO) working group to 
conclude that daycare centers and schools should not be located near major sources of noise, such as 
highways, airports, and industrial sites (NATO 2000; WHO 1999).  The awareness has also led to the 
classroom noise standard discussed earlier (ANSI 2002). 

E.2.8.2 Health Effects 

1327BA number of studies, including some of the cognitive studies discussed above, have examined the 
potential for effects on children’s health.  Health effects include annoyance, psychological health, 
coronary risk, stress hormones, sleep disturbance and hearing loss. 

1328BAnnoyance.  Chronic noise exposure causes annoyance in children (Bronzaft and McCarthy 1975; 
Evans et al. 1995).  Annoyance among children tends to be higher than for adults, and there is little 
habituation (Haines et al. 2001a).  The RANCH study found annoyance may play a role in how noise 
affects reading comprehension (Clark et al. 2005). 

1329BPsychological Health.  Lercher et al. (2002) found an association between noise and teacher ratings 
of psychological health, but only for children with biological risk defined by low birth weight and/or 
premature birth.  Haines et al. (2001b) found that children exposed to aircraft noise had higher levels 
of psychological distress and hyperactivity.  Stansfeld et al. (2009) replicated the hyperactivity result, 
but not distress. 

1330BAs with studies of adults, the evidence suggests that chronic noise exposure is probably not 
associated with serious psychological illness, but there may be effects on well-being and quality of 
life.  Further research is needed, particularly on whether hyperactive children are more susceptible to 
stressors such as aircraft noise. 

1331BCoronary Risk.  The HYENA study discussed earlier indicated a possible relation between noise 
and hypertension in older adults.  Cohen et al. (1980, 1981) found some increase in blood pressure 
among school children, but within the normal range and not indicating hypertension.  Hygge et al. 
(2002) found mixed effects.  The RANCH study found some effect for children at home and at night, 
but not at school.  Overall the evidence for noise effects on children’s blood pressure is mixed, and 
less certain than for older adults. 

1332BStress Hormones.  Some studies investigated hormonal levels between groups of children exposed 
to aircraft noise compared to those in a control group.  Two studies analyzed cortisol and urinary 
catecholamine levels in school children as measurements of stress response to aircraft noise (Haines 
et al. 2001a, 2001b).  In both instances, there were no differences between the aircraft-noise-exposed 
children and the control groups. 

1333BSleep Disturbance.  A sub-study of RANCH in a Swedish sample used sleep logs and the 
monitoring of rest/activity cycles to compare the effect of road traffic noise on child and parent sleep 
(Ohrstrom et al. 2006).  An exposure-response relationship was found for sleep quality and daytime 
sleepiness for children.  While this suggests effects of noise on children’s sleep disturbance, it is 
difficult to generalize from one study. 
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1334BHearing loss.  A few studies have examined hearing loss from exposure to aircraft noise.  Noise-
induced hearing loss for children who attended a school located under a flight path near a Taiwan 
airport was greater than for children at another school far away (Chen et al. 1997).  Another study 
reported that hearing ability was reduced significantly in individuals who lived near an airport and 
were frequently exposed to aircraft noise (Chen and Chen 1993).  In that study, noise exposure near 
the airport was greater than 75 dB DNL and Lmax were about 87 dB during overflights.  Conversely, 
several other studies reported no difference in hearing ability between children exposed to high levels 
of airport noise and children located in quieter areas (Andrus et al. 1975; Fisch 1977; Wu et al. 
1995).  It is not clear from those results whether children are at higher risk than adults, but the levels 
involved are higher than those desirable for learning and quality of life. 

1335BLudlow and Sixsmith (1999) conducted a cross-sectional pilot study to examine the hypothesis that 
military jet noise exposure early in life is associated with raised hearing thresholds.  The authors 
concluded that there were no significant differences in audiometric test results between military 
personnel who as children had lived in or near stations where fast jet operations were based, and a 
similar group who had no such exposure as children. 

E.2.9 Property Values 

1336BNoise can affect the value of homes.  Economic studies of property values based on selling prices 
and noise have been conducted to find a direct relation. 

1337BThe value-noise relation is usually presented as the Noise Depreciation Index (NDI) or Noise 
Sensitivity Depreciation Index (NSDI), the percent loss of value per dB (measured by the DNL 
metric).  An early study by Nelson (1978) at three airports found an NDI of 1.8-2.3% per dB.  Nelson 
also noted a decline in NDI over time which he theorized could be due to either a change in 
population or the increase in commercial value of the property near airports.  Crowley (1978) 
reached a similar conclusion.  A larger study by Nelson (1980) looking at 18 airports found an NDI 
from 0.5 to 0.6% per dB. 

1338BIn a review of property value studies, Newman and Beattie (1985) found a range of NDI from 0.2 to 
2% per dB.  They noted that many factors other than noise affected values. 

1339BFidell et al. (1996) studied the influence of aircraft noise on actual sale prices of residential 
properties in the vicinity of a military base in Virginia and one in Arizona.  They found no 
meaningful effect on home values.  Their results may have been due to non-noise factors, especially 
the wide differences in homes between the two study areas. 

1340BRecent studies of noise effects on property values have recognized the need to account for non-noise 
factors.  Nelson (2004) analyzed data from 33 airports, and discussed the need to account for those 
factors and the need for careful statistics.  His analysis showed NDI from 0.3 to 1.5% per dB, with an 
average of about 0.65% per dB.  Nelson (2007) and Andersson et al. (2013) discuss statistical 
modeling in more detail. 

1341BEnough data is available to conclude that aircraft noise has a real effect on property values.  This 
effect falls in the range of 0.2 to 2.0% per dB, with the average on the order of 0.5% per dB.  The 
actual value varies from location to location, and is very often small compared to non-noise factors. 
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E.2.10 Noise-Induced Vibration Effects on Structures and Humans 

1342BHigh noise levels can cause buildings to vibrate.  If high enough, building components can be 
damaged. The most sensitive components of a building are the windows, followed by plaster walls 
and ceilings. Possibility of damage depends on the peak sound pressures and the resonances of the 
building.  In general, damage is possible only for sounds lasting more than one second above an 
unweighted sound level of 130 dB (CHABA 1977).  That is higher than expected from normal 
aircraft operations.  Even low altitude flyovers of heavy aircraft do not reach the potential for damage 
(Sutherland 1990a). 

1343BNoise-induced structural vibration may cause annoyance to dwelling occupants because of induced 
secondary vibrations, or "rattle", of objects within the dwelling – hanging pictures, dishes, plaques, 
and bric-a-brac.  Loose window panes may also vibrate noticeably when exposed to high levels of 
airborne noise, causing homeowners to fear breakage.  In general, rattling occurs at peak unweighted 
sound levels that last for several seconds at levels above 110 dB, which is well above that considered 
normally compatible with residential land use  Thus, assessments of noise exposure levels for 
compatible land use will also be protective of noise-induced rattle. 

1344BThe sound from an aircraft overflight travels from the exterior to the interior of the house in one of 
two ways:  through the solid structural elements and directly through the air.  Figure E-15 illustrates 
the sound transmission through a wall constructed with a brick exterior, stud framing, interior finish 
wall, and absorbent material in the cavity.  The sound transmission starts with noise impinging on the 
wall exterior.  Some of this sound energy will be reflected away and some will make the wall vibrate.  
The vibrating wall radiates sound into the airspace, which in turn sets the interior finish surface 
vibrating, with some energy lost in the airspace.  This surface then radiates sound into the dwelling 
interior.  As the figure shows, vibrational energy also bypasses the air cavity by traveling through the 
studs and edge connections. 

1345BNormally, the most sensitive components of a structure to airborne noise are the windows, followed 
by plastered walls and ceilings.  An evaluation of the peak sound pressures impinging on the 
structure is normally sufficient to determine the possibility of damage.  In general, at unweighted 
sound levels above 130 dB, there is the possibility of structural damage.  While certain frequencies 
(such as 30 Hertz for window breakage) may be of more concern than other frequencies, 
conservatively, only sounds lasting more than one second above a unweighted sound level of 130 dB 
are potentially damaging to structural components (von Gierke and Ward 1991). 

1346BIn the assessment of vibration on humans, the following factors determine if a person will perceive 
and possibly react to building vibrations: 

1. 2596BType of excitation:  steady state, intermittent, or impulsive vibration. 
2. 2597BFrequency of the excitation.  International Organization for Standardization (ISO) standard 

2631-2 (ISO 1989) recommends a frequency range of 1 to 80 Hz for the assessment of 
vibration on humans. 

3. 2598BOrientation of the body with respect to the vibration. 
4. 2599BThe use of the occupied space (i.e., residential, workshop, hospital). 
5. 2600BTime of day. 
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2601B

 
87BFigure E-15.  Depiction of Sound Transmission through Built Construction 

 

1347BTable E-10 lists the whole-body vibration criteria from ISO 2631-2 for one-third octave frequency 
bands from 1 to 80 Hz.  
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7BTable E-10.  Vibration Criteria for the Evaluation of Human Exposure to Whole-Body Vibration 

Combined Criteria 
Base Curve Residential Night Residential Day

1.00 0.0036 0.0050 0.0072
1.25 0.0036 0.0050 0.0072
1.60 0.0036 0.0050 0.0072
2.00 0.0036 0.0050 0.0072
2.50 0.0037 0.0052 0.0074
3.15 0.0039 0.0054 0.0077
4.00 0.0041 0.0057 0.0081
5.00 0.0043 0.0060 0.0086
6.30 0.0046 0.0064 0.0092
8.00 0.0050 0.0070 0.0100
10.00 0.0063 0.0088 0.0126
12.50 0.0078 0.0109 0.0156
16.00 0.0100 0.0140 0.0200
20.00 0.0125 0.0175 0.0250
25.00 0.0156 0.0218 0.0312
31.50 0.0197 0.0276 0.0394
40.00 0.0250 0.0350 0.0500
50.00 0.0313 0.0438 0.0626
63.00 0.0394 0.0552 0.0788
80.00 0.0500 0.0700 0.1000

RMS Acceleration (m/s/s)

Source:  ISO 1989.

Frequency 

(Hz)

 
E.2.11 Sonic Booms  

1348BSonic booms are commonly associated with structural damage.  Most damage claims are for brittle 
objects, such as glass and plaster.  Table E-11 summarizes the threshold of damage that might be 
expected at various overpressures.  There is a large degree of variability in damage experience, and 
much damage depends on the pre-existing condition of a structure.  Breakage data for glass, for 
example, spans a range of two to three orders of magnitude at a given overpressure.  At 1 psf, the 
probability of a window breaking ranges from one in a billion (Sutherland 1990b) to one in a million 
(Hershey and Higgins 1976).  These damage rates are associated with a combination of boom load 
and glass condition.  At 10 psf, the probability of breakage is between one in a hundred and one in a 
thousand.  Laboratory tests of glass (White 1972) have shown that properly installed window glass 
will not break at overpressures below 10 psf, even when subjected to repeated booms, but in the real 
world glass is not in pristine condition.  
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8BTable E-11.  Possible Damage to Structures From Sonic Booms 
28BSonic Boom 

Overpressure 

Nominal (psf) 

29BType of 

Damage 
30BItem Affected 

31B0.5 - 2 

32BPlaster 33BFine cracks; extension of existing cracks; more in ceilings; over door frames; 
between some plaster boards. 

34BGlass 35BRarely shattered; either partial or extension of existing. 

36BRoof 37BSlippage of existing loose tiles/slates; sometimes new cracking of old slates 
at nail hole. 

38BDamage to 
outside walls 39BExisting cracks in stucco extended. 

40BBric-a-brac 41BThose carefully balanced or on edges can fall; fine glass, such as large 
goblets, can fall and break. 

42BOther 43BDust falls in chimneys. 

44B2 - 4 45BGlass, plaster, 
roofs, ceilings 

46BFailures show that would have been difficult to forecast in terms of their 
existing localized condition.  Nominally in good condition. 

47B4 - 10 

48BGlass 49BRegular failures within a population of well-installed glass; industrial as well 
as domestic greenhouses. 

50BPlaster 51BPartial ceiling collapse of good plaster; complete collapse of very new, 
incompletely cured, or very old plaster. 

52BRoofs 
53BHigh probability rate of failure in nominally good state, slurry-wash; some 
chance of failures in tiles on modern roofs; light roofs (bungalow) or large 
area can move bodily. 

54BWalls (out) 55BOld, free standing, in fairly good condition can collapse. 
56BWalls (in) 57BInside (“party”) walls known to move at 10 psf.  

58BGreater than 
10 

59BGlass 60BSome good glass will fail regularly to sonic booms from the same direction.  
Glass with existing faults could shatter and fly.  Large window frames move. 

61BPlaster 62BMost plaster affected. 
63BCeilings 64BPlaster boards displaced by nail popping. 

65BRoofs 
66BMost slate/slurry roofs affected, some badly; large roofs having good tile can 
be affected; some roofs bodily displaced causing gale-end and will-plate 
cracks; domestic chimneys dislodged if not in good condition. 

67BWalls 68BInternal party walls can move even if carrying fittings such as hand basins or 
taps; secondary damage due to water leakage. 

69BBric-a-brac 70BSome nominally secure items can fall; e.g., large pictures, especially if fixed 
to party walls. 

71BSource:  Haber and Nakaki 1989. 

1349BDamage to plaster occurs at similar ranges to glass damage.  Plaster has a compounding issue in that 
it will often crack due to shrinkage while curing, or from stresses as a structure settles, even in the 
absence of outside loads.  Sonic boom damage to plaster often occurs when internal stresses are high 
from these factors. 

1350BSome degree of damage to glass and plaster should thus be expected whenever there are sonic 
booms, but usually at the low rates noted above.  In general, structural damage from sonic booms 
should be expected only for overpressures above 10 psf. 

E.2.12 Noise and Sonic Boom Effects on Terrain 

1351BIt has been suggested that noise levels associated with low-flying aircraft may affect the terrain under 
the flight path by disturbing fragile soil or snow, especially in mountainous areas, causing landslides 
or avalanches. There are no known instances of such events.  It is improbable that such effects would 
result from routine subsonic aircraft operations. 
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1352 BIn contrast to subsonic noise, sonic booms are considered to be a potential trigger for snow 
avalanches.  Avalanches are highly dependent on the physical status of the snow, and do occur 
spontaneously.  They can be triggered by minor disturbances, and there are documented accounts of 
sonic booms triggering avalanches.  Switzerland routinely restricts supersonic flight during 
avalanche season.  Landslides are not an issue for sonic booms.  There was one anecdotal report of a 
minor landslide from a sonic boom generated by the Space Shuttle during landing, but there is no 
credible mechanism or consistent pattern of reports. 

E.2.13 Noise Effects on Historical and Archaeological Sites 

1353BHistorical buildings and sites can have elements that are more fragile than conventional structures.  
Aircraft noise may affect such sites more severely than newer, modern structures.  In older structures, 
seemingly insignificant surface cracks caused by vibrations from aircraft noise may lead to greater 
damage from natural forces (Hanson et al. 1991).  There are few scientific studies of such effects to 
provide guidance for their assessment. 

1354BFor example, one study involved measurements of noise and vibration in a restored plantation house, 
originally built in 1795.  It is located 1,500 feet from the centerline at the departure end of Runway 
19L at Washington Dulles International Airport.  The aircraft measured was the Concorde.  There 
was special concern for the building’s windows, since roughly half of the 324 panes were original.  
No instances of structural damage were found.  Interestingly, despite the high levels of noise during 
Concorde takeoffs, the induced structural vibration levels were actually less than those induced by 
touring groups and vacuum cleaning (Wesler 1977). 

1355BAs for conventional structures, noise exposure levels for normally compatible land uses should also 
be protective of historic and archaeological sites.  Unique sites should, of course, be analyzed for 
specific exposure. 

E.2.14 Effects on Domestic Animals and Wildlife 

1356BHearing is critical to an animal’s ability to react, compete, reproduce, hunt, forage, and survive in its 
environment.  While the existing literature does include studies on possible effects of jet aircraft 
noise and sonic booms on wildlife, there appears to have been little concerted effort in developing 
quantitative comparisons of aircraft noise effects on normal auditory characteristics.  Behavioral 
effects have been relatively well described, but the larger ecological context issues, and the potential 
for drawing conclusions regarding effects on populations, has not been well developed. 

1357BThe relationships between potential auditory/physiological effects and species interactions with their 
environments are not well understood.  Manci et al. (1988), assert that the consequences that 
physiological effects may have on behavioral patterns are vital to understanding the long-term effects 
of noise on wildlife.  Questions regarding the effects (if any) on predator-prey interactions, 
reproductive success, and intra-inter specific behavior patterns remain. 

1358BThe following discussion provides an overview of the existing literature on noise effects (particularly 
jet aircraft noise) on animal species.  The literature reviewed here involves those studies that have 
focused on the observations of the behavioral effects that jet aircraft and sonic booms have on 
animals. 
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1359BA great deal of research was conducted in the 1960s and 1970s on the effects of aircraft noise on the 
public and the potential for adverse ecological impacts.  These studies were largely completed in 
response to the increase in air travel and as a result of the introduction of supersonic jet aircraft.  
According to Manci et al. (1988), the foundation of information created from that focus does not 
necessarily correlate or provide information specific to the impacts to wildlife in areas overflown by 
aircraft at supersonic speed or at low altitudes. 

1360BThe abilities to hear sounds and noise and to communicate assist wildlife in maintaining group 
cohesiveness and survivorship.  Social species communicate by transmitting calls of warning, 
introduction, and other types that are subsequently related to an individual’s or group’s 
responsiveness. 

1361BAnimal species differ greatly in their responses to noise.  Noise effects on domestic animals and 
wildlife are classified as primary, secondary, and tertiary.  Primary effects are direct, physiological 
changes to the auditory system, and most likely include the masking of auditory signals.  Masking is 
defined as the inability of an individual to hear important environmental signals that may arise from 
mates, predators, or prey.  There is some potential that noise could disrupt a species’ ability to 
communicate or could interfere with behavioral patterns (Manci et al. 1988).  Although the effects 
are likely temporal, aircraft noise may cause masking of auditory signals within exposed faunal 
communities.  Animals rely on hearing to avoid predators, obtain food, and communicate with, and 
attract, other members of their species.  Aircraft noise may mask or interfere with these functions.  
Other primary effects, such as ear drum rupture or temporary and permanent hearing threshold shifts, 
are not as likely given the subsonic noise levels produced by aircraft overflights.   

1362BSecondary effects may include non-auditory effects such as stress and hypertension; behavioral 
modifications; interference with mating or reproduction; and impaired ability to obtain adequate 
food, cover, or water.  Tertiary effects are the direct result of primary and secondary effects, and 
include population decline and habitat loss.  Most of the effects of noise are mild enough that they 
may never be detectable as variables of change in population size or population growth against the 
background of normal variation (Bowles 1995).  Other environmental variables (e.g., predators, 
weather, changing prey base, ground-based disturbance) also influence secondary and tertiary effects, 
and confound the ability to identify the ultimate factor in limiting productivity of a certain nest, area, 
or region (Smith et al. 1988).  Overall, the literature suggests that species differ in their response to 
various types, durations, and sources of noise (Manci et al. 1988). 

1363BMany scientific studies have investigated the effects of aircraft noise on wildlife, and some have 
focused on wildlife “flight” due to noise. Animal responses to aircraft are influenced by many 
variables, including size, speed, proximity (both height above the ground and lateral distance), engine 
noise, color, flight profile, and radiated noise. The type of aircraft (e.g., fixed wing versus rotor-wing 
[helicopter]) and type of flight mission may also produce different levels of disturbance, with varying 
animal responses (Smith et al. 1988). Consequently, it is difficult to generalize animal responses to 
noise disturbances across species. 

1364BOne result of the Manci et al. (1988) literature review was the conclusion that, while behavioral 
observation studies were relatively limited, a general behavioral reaction in animals from exposure to 
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aircraft noise is the startle response.  The intensity and duration of the startle response appears to be 
dependent on which species is exposed, whether there is a group or an individual, and whether there 
have been some previous exposures.  Responses range from flight, trampling, stampeding, jumping, 
or running, to movement of the head in the apparent direction of the noise source. Manci et al. (1988) 
reported that the literature indicated that avian species may be more sensitive to aircraft noise than 
mammals. 

E.2.14.1 Domestic Animals 

1365BAlthough some studies report that the effects of aircraft noise on domestic animals is inconclusive, a 
majority of the literature reviewed indicates that domestic animals exhibit some behavioral responses 
to military overflights but generally seem to habituate to the disturbances over a period of time. 
Mammals in particular appear to react to noise at sound levels higher than 90 dB, with responses 
including the startle response, freezing (i.e., becoming temporarily stationary), and fleeing from the 
sound source. Many studies on domestic animals suggest that some species appear to acclimate to 
some forms of sound disturbance (Manci et al. 1988). Some studies have reported such primary and 
secondary effects as reduced milk production and rate of milk release, increased glucose 
concentrations, decreased levels of hemoglobin, increased heart rate, and a reduction in thyroid 
activity. These latter effects appear to represent a small percentage of the findings occurring in the 
existing literature. 

1366BSome reviewers have indicated that earlier studies, and claims by farmers linking adverse effects of 
aircraft noise on livestock, did not necessarily provide clear-cut evidence of cause and effect 
(Cottereau 1978). In contrast, many studies conclude that there is no evidence that aircraft overflights 
affect feed intake, growth, or production rates in domestic animals. 

Cattle 

1367BIn response to concerns about overflight effects on pregnant cattle, milk production, and cattle safety, 
the U.S. Air Force prepared a handbook for environmental protection that summarized the literature 
on the impacts of low-altitude flights on livestock (and poultry) and includes specific case studies 
conducted in numerous airspaces across the country. Adverse effects have been found in a few 
studies but have not been reproduced in other similar studies. One such study, conducted in 1983, 
suggested that 2 of 10 cows in late pregnancy aborted after showing rising estrogen and falling 
progesterone levels. These increased hormonal levels were reported as being linked to 59 aircraft 
overflights. The remaining eight cows showed no changes in their blood concentrations and calved 
normally. A similar study reported abortions occurred in three out of five pregnant cattle after 
exposing them to flyovers by six different aircraft. Another study suggested that feedlot cattle could 
stampede and injure themselves when exposed to low-level overflights (U.S. Air Force 1994a). 

1368BA majority of the studies reviewed suggests that there is little or no effect of aircraft noise on cattle. 
Studies presenting adverse effects to domestic animals have been limited. A number of studies 
(Parker and Bayley 1960; Casady and Lehmann 1967; Kovalcik and Sottnik 1971) investigated the 
effects of jet aircraft noise and sonic booms on the milk production of dairy cows. Through the 
compilation and examination of milk production data from areas exposed to jet aircraft noise and 



F-35A Pacific Operational Beddown Draft EIS  August 2015 

E-42  Appendix E 

sonic boom events, it was determined that milk yields were not affected. This was particularly 
evident in those cows that had been previously exposed to jet aircraft noise. 

1369BA study examined the causes of 1,763 abortions in Wisconsin dairy cattle over a 1-year time period 
and none were associated with aircraft disturbances (U.S. Air Force 1993). In 1987, researchers 
contacted seven livestock operators for production data, and no effects of low-altitude and supersonic 
flights were noted. Of the 43 cattle previously exposed to low-altitude flights, 3 showed a startle 
response to an F/A-18 aircraft flying overhead at 500 feet above ground level (AGL) and 400 knots 
by running less than 10 meters (m). They resumed normal activity within 1 minute (U.S. Air Force 
1994a). Beyer (1983) found that helicopters caused more reaction than other low-aircraft overflights, 
and that the helicopters at 30-60 feet overhead did not affect milk production and pregnancies of 44 
cows in a 1964 study (U.S. Air Force 1994a).  

1370BAdditionally, Beyer (1983) reported that five pregnant dairy cows in a pasture did not exhibit fright-
flight tendencies or disturb their pregnancies after being overflown by 79 low-altitude helicopter 
flights and 4 low-altitude, subsonic jet aircraft flights. A 1956 study found that the reactions of dairy 
and beef cattle to noise from low-altitude, subsonic aircraft were similar to those caused by paper 
blowing about, strange persons, or other moving objects (U.S. Air Force 1994a). 

1371BIn a report to Congress, the U. S. Forest Service concluded that “evidence both from field studies of 
wild ungulates and laboratory studies of domestic stock indicate that the risks of damage are small 
(from aircraft approaches of 50-100 m), as animals take care not to damage themselves (U.S. Forest 
Service 1992). If animals are overflown by aircraft at altitudes of 50-100 m, there is no evidence that 
mothers and young are separated, that animals collide with obstructions (unless confined) or that they 
traverse dangerous ground at too high a rate.”  These varied study results suggest that, although the 
confining of cattle could magnify animal response to aircraft overflight, there is no proven cause-
and-effect link between startling cattle from aircraft overflights and abortion rates or lower milk 
production. 

Horses 

1372BHorses have also been observed to react to overflights of jet aircraft. Several of the studies reviewed 
reported a varied response of horses to low-altitude aircraft overflights. Observations made in 1966 
and 1968 noted that horses galloped in response to jet flyovers (U.S. Air Force 1993). Bowles (1995) 
cites Kruger and Erath as observing horses exhibiting intensive flight reactions, random movements, 
and biting/kicking behavior. However, no injuries or abortions occurred, and there was evidence that 
the mares adapted somewhat to the flyovers over the course of a month (U.S. Air Force 1994a). 
Although horses were observed noticing the overflights, it did not appear to affect either survivability 
or reproductive success. There was also some indication that habituation to these types of 
disturbances was occurring. 

1373BLeBlanc et al. (1991), studied the effects of F-14 jet aircraft noise on pregnant mares. They 
specifically focused on any changes in pregnancy success, behavior, cardiac function, hormonal 
production, and rate of habituation. Their findings reported observations of “flight-fright” reactions, 
which caused increases in heart rates and serum cortisol concentrations. The mares, however, did 
habituate to the noise. Levels of anxiety and mass body movements were the highest after initial 
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exposure, with intensities of responses decreasing thereafter. There were no differences in pregnancy 
success when compared to a control group. 

Swine 

1374BGenerally, the literature findings for swine appear to be similar to those reported for cows and horses. 
While there are some effects from aircraft noise reported in the literature, these effects are minor. 
Studies of continuous noise exposure (i.e., 6 hours, 72 hours of constant exposure) reported 
influences on short-term hormonal production and release. Additional constant exposure studies 
indicated the observation of stress reactions, hypertension, and electrolyte imbalances (Dufour 1980). 
A study by Bond et al. (1963), demonstrated no adverse effects on the feeding efficiency, weight 
gain, ear physiology, or thyroid and adrenal gland condition of pigs subjected to observed aircraft 
noise. Observations of heart rate increase were recorded; noting that cessation of the noise resulted in 
the return to normal heart rates. Conception rates and offspring survivorship did not appear to be 
influenced by exposure to aircraft noise. 

1375BSimilarly, simulated aircraft noise at levels of 100-135 dB had only minor effects on the rate of feed 
utilization, weight gain, food intake, or reproduction rates of boars and sows exposed, and there were 
no injuries or inner ear changes observed (Gladwin et al. 1988; Manci et al. 1988).  

Domestic Fowl 

1376BAccording to a 1994 position paper by the U.S. Air Force on effects of low-altitude overflights 
(below 1,000 feet) on domestic fowl, overflight activity has negligible effects (U.S. Air Force 
1994b). The paper did recognize that given certain circumstances, adverse effects can be serious. 
Some of the effects can be panic reactions, reduced productivity, and effects on marketability (e.g., 
bruising of the meat caused during “pile-up” situations). 

1377BThe typical reaction of domestic fowl after exposure to sudden, intense noise is a short-term startle 
response. The reaction ceases as soon as the stimulus is ended, and within a few minutes all activity 
returns to normal. More severe responses are possible depending on the number of birds, the 
frequency of exposure, and environmental conditions. Large crowds of birds, and birds not 
previously exposed, are more likely to pile up in response to a noise stimulus (U.S. Air Force 1994b). 
According to studies and interviews with growers, it is typically the previously unexposed birds that 
incite panic crowding, and the tendency to do so is markedly reduced within five exposures to the 
stimulus (U.S. Air Force 1994b). This suggests that the birds habituate relatively quickly. Egg 
productivity was not adversely affected by infrequent noise bursts, even at exposure levels as high as 
120-130 dB. 

1378BBetween 1956 and 1988, there were 100 recorded claims against the Navy for alleged damage to 
domestic fowl. The number of claims averaged three per year, with peak numbers of claims 
following publications of studies on the topic in the early 1960s. Many of the claims were disproved 
or did not have sufficient supporting evidence. The claims were filed for the following alleged 
damages: 55% for panic reactions, 31% for decreased production, 6% for reduced hatchability, 6% 
for weight loss, and less than 1% for reduced fertility (U.S. Air Force 1994b). 
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E2.14.2 Wildlife 

1379BStudies on the effects of overflights and sonic booms on wildlife have been focused mostly on avian 
species and ungulates such as caribou and bighorn sheep. Few studies have been conducted on 
marine mammals, small terrestrial mammals, reptiles, amphibians, and carnivorous mammals. 
Generally, species that live entirely below the surface of the water have also been ignored due to the 
fact they do not experience the same level of sound as terrestrial species (National Park Service 
1994). Wild ungulates appear to be much more sensitive to noise disturbance than domestic 
livestock. This may be due to previous exposure to disturbances. One common factor appears to be 
that low-altitude flyovers seem to be more disruptive in terrain where there is little cover (Manci et 
al. 1988). 

Mammals 

TERRESTRIAL MAMMALS 

1380BStudies of terrestrial mammals have shown that noise levels of 120 dB can damage mammals’ ears, 
and levels at 95 dB can cause temporary loss of hearing acuity. Noise from aircraft has affected other 
large carnivores by causing changes in home ranges, foraging patterns, and breeding behavior. One 
study recommended that aircraft not be allowed to fly at altitudes below 2,000 feet AGL over 
important grizzly and polar bear habitat. Wolves have been frightened by low-altitude flights that 
were 25-1,000 feet AGL. However, wolves have been found to adapt to aircraft overflights and noise 
as long as they were not being hunted from aircraft (Dufour 1980). 

1381BWild ungulates (American bison, caribou, bighorn sheep) appear to be much more sensitive to noise 
disturbance than domestic livestock (Weisenberger et al. 1996). Behavioral reactions may be related 
to the past history of disturbances by such things as humans and aircraft. Common reactions of 
reindeer kept in an enclosure exposed to aircraft noise disturbance were a slight startle response, 
rising of the head, pricking ears, and scenting of the air. Panic reactions and extensive changes in 
behavior of individual animals were not observed. Observations of caribou in Alaska exposed to 
fixed-wing aircraft and helicopters showed running and panic reactions occurred when overflights 
were at an altitude of 200 feet or less. The reactions decreased with increased altitude of overflights, 
and, with more than 500 feet in altitude, the panic reactions stopped. Also, smaller groups reacted 
less strongly than larger groups. One negative effect of the running and avoidance behavior is 
increased expenditure of energy. For a 90-kilogram animal, the calculated expenditure due to aircraft 
harassment is 64 kilocalories per minute when running and 20 kilocalories per minute when walking. 
When conditions are favorable, this expenditure can be counteracted with increased feeding; 
however, during harsh winter conditions, this may not be possible. Incidental observations of wolves 
and bears exposed to fixed-wing aircraft and helicopters in the northern regions suggested that 
wolves are less disturbed than wild ungulates, while grizzly bears showed the greatest response of 
any animal species observed (Weisenberger et al. 1996). 

1382BIt has been proven that low-altitude overflights do induce stress in animals. Increased heart rates, an 
indicator of excitement or stress, have been found in pronghorn antelope, elk, and bighorn sheep. As 
such reactions occur naturally as a response to predation, infrequent overflights may not, in and of 
themselves, be detrimental. However, flights at high frequencies over a long period of time may 
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cause harmful effects. The consequences of this disturbance, while cumulative, are not additive. It 
may be that aircraft disturbance may not cause obvious and serious health effects, but coupled with a 
harsh winter, it may have an adverse impact. Research has shown that stress induced by other types 
of disturbances produces long-term decreases in metabolism and hormone balances in wild 
ungulates. 

1383BBehavioral responses can range from mild to severe. Mild responses include head raising, body 
shifting, or turning to orient toward the aircraft. Moderate disturbance may be nervous behaviors, 
such as trotting a short distance. Escape is the typical severe response. 

BIRDS 

1384BAuditory research conducted on birds indicates that they fall between the reptiles and the mammals 
relative to hearing sensitivity. According to Dooling (1978), within the range of 1,000 to 5,000 Hz, 
birds show a level of hearing sensitivity similar to that of the more sensitive mammals. In contrast to 
mammals, bird sensitivity falls off at a greater rate to increasing and decreasing frequencies. Passive 
observations and studies examining aircraft bird strikes indicate that birds nest and forage near 
airports. Aircraft noise in the vicinity of commercial airports apparently does not inhibit bird 
presence and use. 

1385BHigh-noise events (like a low-altitude aircraft overflight) may cause birds to engage in escape or 
avoidance behaviors, such as flushing from perches or nests (Ellis et al. 1991). These activities 
impose an energy cost on the birds that, over the long term, may affect survival or growth. In 
addition, the birds may spend less time engaged in necessary activities like feeding, preening, or 
caring for their young because they spend time in noise-avoidance activity. However, the long-term 
significance of noise-related impacts is less clear. Several studies on nesting raptors have indicated 
that birds become habituated to aircraft overflights and that long-term reproductive success is not 
affected (Ellis et al. 1991; Grubb and King 1991). Threshold noise levels for significant responses 
range from 62 dB for Pacific black brant to 85 dB for crested tern (Brown 1990; Ward and Stehn 
1990). 

1386BSongbirds were observed to become silent prior to the onset of a sonic boom event (F-111 jets), 
followed by “raucous discordant cries.”  There was a return to normal singing within 10 seconds after 
the boom (Higgins 1974 in Manci et al. 1988). Ravens responded by emitting protestation calls, 
flapping their wings, and soaring. 

1387BManci et al. (1988), reported a reduction in reproductive success in some small territorial passerines 
(i.e., perching birds or songbirds) after exposure to low-altitude overflights. However, it has been 
observed that passerines are not driven any great distance from a favored food source by a 
nonspecific disturbance, such as aircraft overflights (U.S. Forest Service 1992). Further study may be 
warranted. 

1388BA cooperative study between the DoD and the U.S. Fish and Wildlife Service (USFWS), assessed the 
response of the red-cockaded woodpecker to a range of military training noise events, including 
artillery, small arms, helicopter, and maneuver noise (Pater et al. 1999). The project findings show 
that the red-cockaded woodpecker successfully acclimates to military noise events. Depending on the 
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noise level that ranged from innocuous to very loud, the birds responded by flushing from their nest 
cavities. When the noise source was closer and the noise level was higher, the number of flushes 
increased proportionately. In all cases, however, the birds returned to their nests within a relatively 
short period of time (usually within 12 minutes). Additionally, the noise exposure did not result in 
any mortality or statistically detectable changes in reproductive success (Pater et al. 1999). Red-
cockaded woodpeckers did not flush when artillery simulators were more than 122 m away and SELs 
were 70 dB. 

1389BLynch and Speake (1978) studied the effects of both real and simulated sonic booms on the nesting 
and brooding eastern wild turkey in Alabama. Hens at four nest sites were subjected to between 8 
and 11 combined real and simulated sonic booms. All tests elicited similar responses, including quick 
lifting of the head and apparent alertness for 10-20 seconds. No apparent nest failure occurred as a 
result of the sonic booms.  Twenty-one brood groups were also subjected to simulated sonic booms. 
Reactions varied slightly between groups, but the largest percentage of groups reacted by standing 
motionless after the initial blast. Upon the sound of the boom, the hens and poults fled until reaching 
the edge of the woods (approximately 4-8 m). Afterward, the poults resumed feeding activities while 
the hens remained alert for a short period of time (approximately 15-20 seconds). In no instances 
were poults abandoned, nor did they scatter and become lost. Every observation group returned to 
normal activities within a maximum of 30 seconds after a blast. 

RAPTORS 

1390BIn a literature review of raptor responses to aircraft noise, Manci et al. (1988) found that most raptors 
did not show a negative response to overflights. When negative responses were observed they were 
predominantly associated with rotor-winged aircraft or jet aircraft that were repeatedly passing 
within 0.5 mile of a nest. 

1391BEllis et al. (1991), performed a study to estimate the effects of low-level military jet aircraft and mid- 
to high-altitude sonic booms (both actual and simulated) on nesting peregrine falcons and seven other 
raptors (common black-hawk, Harris’ hawk, zone-tailed hawk, red-tailed hawk, golden eagle, prairie 
falcon, bald eagle). They observed responses to test stimuli, determined nest success for the year of 
the testing, and evaluated site occupancy the following year. Both long- and short-term effects were 
noted in the study. The results reported the successful fledging of young in 34 of 38 nest sites (all 
eight species) subjected to low-level flight and/or simulated sonic booms. Twenty-two of the test 
sites were revisited in the following year, and observations of pairs or lone birds were made at all but 
one nest. Nesting attempts were underway at 19 of 20 sites that were observed long enough to be 
certain of breeding activity. Reoccupancy and productivity rates were within or above expected 
values for self-sustaining populations. 

1392BShort-term behavior responses were also noted. Overflights at a distance of 150 m or less produced 
few significant responses and no severe responses. Typical responses consisted of crouching or, very 
rarely, flushing from the perch site. Significant responses were most evident before egg laying and 
after young were “well grown.”  Incubating or brooding adults never burst from the nest, thus 
preventing egg breaking or knocking chicks out of the nest. Jet passes and sonic booms often caused 
noticeable alarm; however, significant negative responses were rare and did not appear to limit 
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productivity or re-occupancy. Due to the locations of some of the nests, some birds may have been 
habituated to aircraft noise. There were some test sites located at distances far from zones of frequent 
military aircraft usage, and the test stimuli were often closer, louder, and more frequent than would 
be likely for a normal training situation (Ellis et al. 1991). 

1393BManci et al. (1988), noted that a female northern harrier was observed hunting on a bombing range in 
Mississippi during bombing exercises. The harrier was apparently unfazed by the exercises, even 
when a bomb exploded within 200 feet. In a similar case of habituation/non-disturbance, a study on 
the Florida snail-kite stated the greatest reaction to overflights (approximately 98 dB) was “watching 
the aircraft fly by.”  No detrimental impacts to distribution, breeding success, or behavior were noted. 

1394BBald Eagle. A study by Grubb and King (1991) on the reactions of the bald eagle to human 
disturbances showed that terrestrial disturbances elicited the greatest response, followed by aquatic 
(i.e., boats) and aerial disturbances. The disturbance regime of the area where the study occurred was 
predominantly characterized by aircraft noise. The study found that pedestrians consistently caused 
responses that were greater in both frequency and duration. Helicopters elicited the highest level of 
aircraft-related responses. Aircraft disturbances, although the most common form of disturbance, 
resulted in the lowest levels of response. This low response level may have been due to habituation; 
however, flights less than 170 m away caused reactions similar to other disturbance types. Ellis et al. 
(1991) showed that eagles typically respond to the proximity of a disturbance, such as a pedestrian or 
aircraft within 100 m, rather than the noise level. Fleischner and Weisberg (1986) stated that 
reactions of bald eagles to commercial jet flights, although minor (e.g., looking), were twice as likely 
to occur when the jets passed at a distance of 0.5 mile or less. They also noted that helicopters were 
four times more likely to cause a reaction than a commercial jet and 20 times more likely to cause a 
reaction than a propeller plane. 

1395BThe USFWS advised Cannon AFB that flights at or below 2,000 feet AGL from October 1 through 
March 1 could result in adverse impacts to wintering bald eagles (USFWS 1998). However, Fraser et 
al. (1985), suggested that raptors habituate to overflights rapidly, sometimes tolerating aircraft 
approaches of 65 feet or less. 

1396BGolden Eagle. In their guidelines for aerial surveys, USFWS (Pagel et al. 2010) summarized past 
studies by stating that most golden eagles respond to survey aircraft (fixed- and rotary-wing) by 
remaining on their nests, and continuing to incubate or roost.  Surveys take place generally as close 
as 10 to 20 meters from cliffs (including hovering less than 30 seconds if necessary to count eggs) 
and no farther than 200 meters from cliffs depending on safety (Pagel et al. 2010). 

1397BGrubb et al. (2007) experimented with multiple exposure to two helicopter types and concluded that 
flights with a variety of approach distances (800, 400, 200, and 100 meters) had no effect on golden 
eagle nesting success or productivity rates within the same year or on rates of renewed nesting 
activity the following year when compared to the corresponding figures for the larger population of 
non-manipulated nest sites (Grubb et al. 2007).  They found no significant, detrimental, or disruptive 
responses in 303 helicopter passes near eagles.  In 227 AH-64 Apache helicopter experimental passes 
(considered twice as loud as a civilian helicopter also tested) at test distances of 0–800 meters from 
nesting golden eagles, 96 percent resulted in no more response than watching the helicopter pass. No 
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greater reactions occurred until after hatching when individual golden eagles exhibited five flatten 
and three fly behaviors at three nest sites.  The flight responses occurred at approach distances of 200 
meters or less.  No evidence was found of an effect on subsequent nesting activity or success, despite 
many of the helicopter flights occurring during early courtship and nest repair. None of these 
responding pairs failed to successfully fledge young, except for one nest that fell later in the season. 
Excited, startled, avoidance reactions were never observed. Non-attending eagles or those perched 
away from the nests were more likely to fly than attending eagles, but also with less potential 
consequence to nesting success (Grubb et al. 2007). Golden eagles appeared to become less 
responsive with successive exposures.  Much of helicopter sound energy may be at a lower frequency 
than golden eagles can hear, thus reducing expected impacts.  Grubb et al. (2007) found no 
relationship between helicopter sound levels and corresponding eagle ambient behaviors or limited 
responses, which occurred throughout recorded test levels (76.7–108.8 dB, unweighted).  The authors 
thought that the lower than expected behavioral responses may be partially due to the fact that the 
golden eagles in the area appear acclimated to the current high levels of outdoor recreational, 
including aviation, activities.  Based on the results of this study, the authors recommended reduction 
of existing buffers around nest sites to 100 meters (325 feet) for helicopter activity. 

1398BRichardson and Miller (1997) reviewed buffers as protection for raptors against disturbance from 
ground-based human activities. No consideration of aircraft activity was included.  They stressed a 
clear line of sight as an important factor in a raptor’s response to a particular disturbance, with visual 
screening allowing a closer approach of humans without disturbing a raptor.  A GIS-assisted 
viewshed approach combined with a designated buffer zone distance was found to be an effective 
tool for reducing potential disturbance to golden eagles from ground-based activities (Richardson and 
Miller 1997).  They summarized recommendations that included a median 0.5-mile (800-meter) 
buffer (range = 200-1,600 m, n = 3) to reduce human disturbances (from ground-based activities such 
as rock climbing, shooting, vehicular activity) around active golden eagle nests from February 1 to 
August 1 based on an extensive review of other studies (Richardson and Miller 1997).  Physical 
characteristics (i.e., screening by topography or vegetation) are important variables to consider when 
establishing buffer zones based on raptors’ visual- and auditory-detection distances (Richardson and 
Miller 1997). 

1399BOsprey. A study by Trimper et al. (1998), in Goose Bay, Labrador, Canada, focused on the reactions 
of nesting osprey to military overflights by CF-18 Hornets. Reactions varied from increased alertness 
and focused observation of planes to adjustments in incubation posture. No overt reactions (e.g., 
startle response, rapid nest departure) were observed as a result of an overflight. Young nestlings 
crouched as a result of any disturbance until 1 to 2 weeks prior to fledging. Helicopters, human 
presence, float planes, and other ospreys elicited the strongest reactions from nesting ospreys. These 
responses included flushing, agitation, and aggressive displays. Adult osprey showed high nest 
occupancy rates during incubation regardless of external influences. The osprey observed 
occasionally stared in the direction of the flight before it was audible to the observers. The birds may 
have been habituated to the noise of the flights; however, overflights were strictly controlled during 
the experimental period. Strong reactions to float planes and helicopter may have been due to the 
slower flight and therefore longer duration of visual stimuli rather than noise-related stimuli. 
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1400BRed-tailed Hawk. Anderson et al. (1989), conducted a study that investigated the effects of low-
level helicopter overflights on 35 red-tailed hawk nests. Some of the nests had not been flown over 
prior to the study. The hawks that were naïve (i.e., not previously exposed) to helicopter flights 
exhibited stronger avoidance behavior (9 of 17 birds flushed from their nests) than those that had 
experienced prior overflights. The overflights did not appear to affect nesting success in either study 
group. These findings were consistent with the belief that red-tailed hawks habituate to low-level air 
traffic, even during the nesting period. 

UPLAND GAME BIRDS 

1Greater Sage-grouse. The greater sage-grouse was recently designated as a candidate species for 
protection under the Endangered Species Act after many years of scrutiny and research (USFWS 
2010).  This species is a widespread and characteristic species of the sagebrush ecosystems in the 
Intermountain West. Greater sage-grouse, like most bird species, rely on auditory signals as part of 
mating.  Sage-grouse are known to select their leks based on acoustic properties and depend on 
auditory communication for mating behavior (Braun 2006).  Although little specific research has 
been completed to determine what, if any, effects aircraft overflight and sonic booms would have on 
the breeding behavior of this species, factors that may be important include season and time of day, 
altitude, frequency, and duration of overflights, and frequency and loudness of sonic booms.   

1402BBooth et al. (2009) found, while attempting to count sage-grouse at leks (breeding grounds) using 
light sport aircraft at 150 meters (492 feet) to 200 meters (650 feet) AGL, that sage-grouse flushed 
from leks on 12 of 14 approaches when the airplane was within 656 to 984 feet (200–300 meters) of 
the lek. In the other two instances, male grouse stopped exhibiting breeding behavior and crouched 
but stayed on the lek.  The time to resumption of normal behavior after disturbance was not provided 
in this study. Strutting ceased around the time when observers on the ground heard the aircraft.  The 
light sport aircraft could be safely operated at very low speed (68 kilometers/hour or 37 nautical 
miles/hour) and was powered by either a two-stroke or a four-stroke engine. It is unclear how the 
response to the slow-flying light sport aircraft used in the study would compare to overflight by 
military jets, operating at speeds 10 to 12 times as great as the aircraft used in the study.  It is 
possible that response of the birds was related to the slow speed of the light sport aircraft causing it to 
resemble an aerial predator.   

1403BOther studies have found disturbance from energy operations and other nearby development have 
adversely affected breeding behavior of greater sage-grouse (Holloran 2005; Doherty 2008; Walker 
et al. 2007; Harju et al. 2010).  These studies do not specifically address overflight and do not isolate 
noise disturbance from other types (e.g., visual, human presence) nor do they generally provide noise 
levels or qualification of the noise source (e.g., continuous or intermittent, frequency, duration). 

1404BBecause so few studies have been done on greater sage-grouse response to overflights or sonic 
booms, research on related species may be applicable.  Observations on other upland game bird 
species include those on the behavior of four wild turkey (Meleagris gallapavo) hens on their nests 
during real and simulated sonic booms (Manci et al. 1988).  Simulated sonic booms were produced 
by firing 5-centimeter mortar shells, 300 to 500 feet from the nest of each hen.  Recordings of 
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pressure for both types of booms measured 0.4 to 1.0 pounds per square foot (psf) at the observer’s 
location.   

1405BTurkey hens exhibited only a few seconds of head alert behavior at the sound of the sonic boom.  No 
hens were flushed off the nests, and productivity estimates revealed no effect from the booms.  
Twenty brood groups were also subjected to simulated sonic booms. In no instance did the hens 
desert any poults (young birds), nor did the poults scatter or desert the rest of the brood group. In 
every observation, the brood group returned to normal activity within 30 seconds after a simulated 
sonic boom.  Similarly, researchers cited in Manci et al. (1988) observed no difference in hatching 
success of bobwhite quail (Colinus virginianus) exposed to simulated sonic booms of 100 to 250 
micronewtons per square meter. 

MIGRATORY WATERFOWL 

1406BFleming et al. (1996) conducted a study of caged American black ducks found that noise had 
negligible energetic and physiologic effects on adult waterfowl. Measurements included body 
weight, behavior, heart rate, and enzymatic activity. Experiments also showed that adult ducks 
exposed to high noise events acclimated rapidly and showed no effects. 

1407BThe study also investigated the reproductive success of captive ducks, which indicated that duckling 
growth and survival rates at Piney Island, North Carolina, were lower than those at a background 
location. In contrast, observations of several other reproductive indices (i.e., pair formation, nesting, 
egg production, and hatching success) showed no difference between Piney Island and the 
background location. Potential effects on wild duck populations may vary, as wild ducks at Piney 
Island have presumably acclimated to aircraft overflights. It was not demonstrated that noise was the 
cause of adverse impacts. A variety of other factors, such as weather conditions, drinking water and 
food availability and variability, disease, and natural variability in reproduction, could explain the 
observed effects. Fleming noted that drinking water conditions (particularly at Piney Island) 
deteriorated during the study, which could have affected the growth of young ducks. Further research 
would be necessary to determine the cause of any reproductive effects (Fleming et al. 1996). 

1408BAnother study by Conomy et al. (1998) exposed previously unexposed ducks to 71 noise events per 
day that equaled or exceeded 80 dB. It was determined that the proportion of time black ducks 
reacted to aircraft activity and noise decreased from 38% to 6% in 17 days and remained stable at 
5.8% thereafter. In the same study, the wood duck did not appear to habituate to aircraft disturbance. 
This supports the notion that animal response to aircraft noise is species-specific. Because a startle 
response to aircraft noise can result in flushing from nests, migrants and animals living in areas with 
high concentrations of predators would be the most vulnerable to experiencing effects of lowered 
birth rates and recruitment over time. Species that are subjected to infrequent overflights do not 
appear to habituate to overflight disturbance as readily. 

1409BBlack brant studied in the Alaska Peninsula were exposed to jets and propeller aircraft, helicopters, 
gunshots, people, boats, and various raptors. Jets accounted for 65% of all the disturbances. Humans, 
eagles, and boats caused a greater percentage of brant to take flight. There was markedly greater 
reaction to Bell-206-B helicopter flights than fixed wing, single-engine aircraft (Ward et al. 1986). 
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1410BThe presence of humans and low-flying helicopters in the Mackenzie Valley North Slope area did not 
appear to affect the population density of Lapland longspurs, but the experimental group was shown 
to have reduced hatching and fledging success and higher nest abandonment. Human presence 
appeared to have a greater impact on the incubating behavior of the black brant, common eider, and 
Arctic tern than fixed-wing aircraft (Gunn and Livingston 1974). 

1411BGunn and Livingston (1974) found that waterfowl and seabirds in the Mackenzie Valley and North 
Slope of Alaska and Canada became acclimated to float plane disturbance over the course of three 
days. Additionally, it was observed that potential predators (bald eagle) caused a number of birds to 
leave their nests. Non-breeding birds were observed to be more reactive than breeding birds. 
Waterfowl were affected by helicopter flights, while snow geese were disturbed by Cessna 185 
flights. The geese flushed when the planes were less than 1,000 feet, compared to higher flight 
elevations. An overall reduction in flock sizes was observed. It was recommended that aircraft flights 
be reduced in the vicinity of premigratory staging areas. 

1412BManci et al. 1988, reported that waterfowl were particularly disturbed by aircraft noise. The most 
sensitive appeared to be snow geese. Canada geese and snow geese were thought to be more sensitive 
than other animals such as turkey vultures, coyotes, and raptors (Edwards et al. 1979). 

WADING AND SHOREBIRDS 

1413BBlack et al. (1984), studied the effects of low-altitude (less than 500 feet AGL) military training 
flights with sound levels from 55 to 100 dB on wading bird colonies (i.e., great egret, snowy egret, 
tricolored heron, and little blue heron). The training flights involved three or four aircraft, which 
occurred once or twice per day. This study concluded that the reproductive activity—including nest 
success, nestling survival, and nestling chronology—was independent of F-16 overflights. Dependent 
variables were more strongly related to ecological factors, including location and physical 
characteristics of the colony and climatology.  

1414BAnother study on the effects of circling fixed-wing aircraft and helicopter overflights on wading bird 
colonies found that at altitudes of 195 to 390 feet, there was no reaction in nearly 75% of the 220 
observations. Approximately 90% displayed no reaction or merely looked toward the direction of the 
noise source. Another 6% stood up, 3% walked from the nest, and 2% flushed (but were without 
active nests) and returned within 5 minutes (Kushlan 1978). Apparently, non-nesting wading birds 
had a slightly higher incidence of reacting to overflights than nesting birds. Seagulls observed 
roosting near a colony of wading birds in another study remained at their roosts when subsonic 
aircraft flew overhead (Burger 1981). Colony distribution appeared to be most directly correlated to 
available wetland community types and was found to be distributed randomly with respect to military 
training routes. These results suggest that wading bird species presence was most closely linked to 
habitat availability and that they were not affected by low-level military overflights (U.S. Air Force 
2000).  

1415BBurger (1986) studied the response of migrating shorebirds to human disturbance and found that 
shorebirds did not fly in response to aircraft overflights, but did flush in response to more localized 
intrusions (i.e., humans and dogs on the beach). Burger (1981) studied the effects of noise from JFK 
Airport in New York on herring gulls that nested less than 1 kilometer from the airport. Noise levels 
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over the nesting colony were 85-100 dB on approach and 94-105 dB on takeoff. Generally, there did 
not appear to be any prominent adverse effects of subsonic aircraft on nesting, although some birds 
flushed when the Concorde flew overhead and, when they returned, engaged in aggressive behavior. 
Groups of gulls tended to loaf in the area of the nesting colony, and these birds remained at the roost 
when the Concorde flew overhead. Up to 208 of the loafing gulls flew when supersonic aircraft flew 
overhead. These birds would circle around and immediately land in the loafing flock (U.S. Air Force 
2000). 

1416BIn 1970, sonic booms were potentially linked to a mass hatch failure of sooty terns on the Dry 
Tortugas (Austin et al. 1970). The cause of the failure was not certain, but it was conjectured that 
sonic booms from military aircraft or an overgrowth of vegetation were factors. In the previous 
season, sooty terns were observed to react to sonic booms by rising in a “panic flight,” circling over 
the island, then usually settling down on their eggs again. Hatching that year was normal. Following 
the 1969 hatch failure, excess vegetation was cleared and measures were taken to reduce supersonic 
activity. The 1970 hatch appeared to proceed normally. A colony of noddies on the same island 
hatched successfully in 1969, the year of the sooty tern hatch failure. 

1417BSubsequent laboratory tests of exposure of eggs to sonic booms and other impulsive noises 
(Cottereau 1972; Cogger and Zegarra 1980; Bowles et al. 1991, 1994) failed to show adverse effects 
on hatching of eggs. A structural analysis by Ting et al. (2002) showed that, even under 
extraordinary circumstances, sonic booms would not damage an avian egg.  

1418BBurger (1981) observed no effects of subsonic aircraft on herring gulls in the vicinity of JFK 
International Airport. The Concorde aircraft did cause more nesting gulls to leave their nests 
(especially in areas of higher density of nests), causing the breakage of eggs and the scavenging of 
eggs by intruder prey. Clutch sizes were observed to be smaller in areas of higher-density nesting 
(presumably due to the greater tendency for panic flight) than in areas where there were fewer nests. 

Fish and Amphibians 

1419BThe effects of overflight noise on fish and amphibians have not been well studied, but conclusions 
regarding their expected responses have involved speculation based upon known physiologies and 
behavioral traits of these taxa (Gladwin et al. 1988).  Although fish do startle in response to low-
flying aircraft noise, and probably to the shadows of aircraft, they have been found to habituate to the 
sound and overflights.  Amphibians that respond to low frequencies and those that respond to ground 
vibration, such as spadefoot toads, may be affected by noise.   

Summary 

1420BSome physiological/behavioral responses such as increased hormonal production, increased heart 
rate, and reduction in milk production have been described in a small percentage of studies. A 
majority of the studies focusing on these types of effects have reported short-term or no effects. 

1421BThe relationships between physiological effects and how species interact with their environments 
have not been thoroughly studied. Therefore, the larger ecological context issues regarding 
physiological effects of jet aircraft noise (if any) and resulting behavioral pattern changes are not 
well understood. 
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1422BAnimal species exhibit a wide variety of responses to noise. It is therefore difficult to generalize 
animal responses to noise disturbances or to draw inferences across species, as reactions to jet 
aircraft noise appear to be species-specific. Consequently, some animal species may be more 
sensitive than other species and/or may exhibit different forms or intensities of behavioral responses. 
For instance, wood ducks appear to be more sensitive and more resistant to acclimation to jet aircraft 
noise than Canada geese in one study. Similarly, wild ungulates seem to be more easily disturbed 
than domestic animals. 

1423BThe literature does suggest that common responses include the “startle” or “fright” response and, 
ultimately, habituation. It has been reported that the intensities and durations of the startle response 
decrease with the numbers and frequencies of exposures, suggesting no long-term adverse effects. 
The majority of the literature suggests that domestic animal species (cows, horses, chickens) and 
wildlife species exhibit adaptation, acclimation, and habituation after repeated exposure to jet aircraft 
noise and sonic booms. 

1424BAnimal responses to aircraft noise appear to be somewhat dependent on, or influenced by, the size, 
shape, speed, proximity (vertical and horizontal), engine noise, color, and flight profile of planes. 
Helicopters also appear to induce greater intensities and durations of disturbance behavior as 
compared to fixed-wing aircraft. Some studies showed that animals that had been previously exposed 
to jet aircraft noise exhibited greater degrees of alarm and disturbance to other objects creating noise, 
such as boats, people, and objects blowing across the landscape. Other factors influencing response 
to jet aircraft noise may include wind direction, speed, and local air turbulence; landscape structures 
(i.e., amount and type of vegetative cover); and, in the case of bird species, whether the animals are 
in the incubation/nesting phase. 

E.3 Operational Data and Noise Modeling Methodologies 

E.3.1 Base 

1425BTables E-12 through E-14 present the Eielson AFB aircraft operations modeled and Tables E-15 
through E-17 provide the run-up data, everything is provided for baseline, No-Action Alternative, 
and the Proposed Action Alternative.  Figure E-16 shows the locations of the run-up sites.  It is 
important to note that all of the noise models draw from a database of actual aircraft noise 
measurements and sonic booms.  These models are most appropriate for comparing “before-and-
after” noise impacts, which would result from proposed changes or alternative actions, when the 
calculations are made in a consistent manner.  The models allow noise predictions without the need 
for actual implementation or noise monitoring for the proposed action and alternatives. 

1426BFor environments where DNL or Ldnmr are calculated to be less than 45 dB, the noise levels are stated 
as “<45.”  This annotation is used because in calculating time-averaged sound levels, the reliability 
of the results varies at lower levels.  This arises from the increasing variability of individual aircraft 
sound levels at the longer distances (greater than a mile versus less than a mile) due to atmospheric 
effects on sound propagation and the presence of other ambient sources of noise.  Time-average 
outdoor sound levels less than 45 dB are substantially less than any currently accepted guidelines for 
aircraft noise compatibility.  As discussed under land use, most of the guidelines for the acceptability 
of aircraft noise are on the order of 65 dB (DNL or Ldnmr) and greater. 
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9BTable E-12.  Annual Airfield Flight Operations for Baseline (CY14) 
1427B

 

  

Representing 

Squadron/ 

Group
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Squadron/Gro

up PAA
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(2200-
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0700) Total

Day
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(2200-

0700) Total

Day
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0700) Total

Day

(0700-

2200)
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0700) Total

Day

(0700-

2200)

Night

(2200-

0700) Total

0 F-35A -     -   -     -   -     -     -   -   -      -     -   -      -     -      

18 AGRS 18 F-16C F110-GE-100 1 3500 2,940   35      2,975  525    525  66      66      523    27      550  175    175    1,839 -     1,839 345      -     345  525    -     525  350    -          350     2,800 -    2,800 660  -    660  10,748 62      10,810 

168 ARW 8 KC-135R 443 361     105    466    -     -     -   309    157    466    -     -     -   -     -     -     -     -     -     -      -     -   -     -     -   1,076 807          1,883   538    269   807    -   -    -   2,284   1,338  3,622   

CAP 5 GASEPF 3 122     -     122    -     -     -   10      -     10      -     -     -   112    -     112    -     -     -     -      -     -   -     -     -   -     -          -      549    -    549    -   -    -   793      -     793      

210 RQS HH-

60
1

SK70 

(UH-60A)
1,008   -     1,008  -     -     -   1,008 -     1,008 -     -     -   -     -     -     -     -     -     -      -     -   -     -     -   -     -          -      188    -    188    -   -    -   2,204   -     2,204   

A-10 A-10A 33       -     33      -   -     -     -     7       -     7      11      -     11      15      -     15      -   -   -      -     -   66       -     66       

AV-8 AV-8B F402-RR-408 8         -     8        -   -     -     -     2       -     2      6       -     6       -     -     -     -   -   -      -     -   16       -     16       

F-15 F-15E F100-PW-229 5?, 7 34       2       36      -   2       -     2       7       -     7      27      -     27      -     -     -     -   -   -      -     -   70       2        72       

F-16, Typhoon F-16C F110-GE-100 5 115     2       117    -   2       -     2       19      5       24    73      18      91      -     -     -     -   -   -      -     -   209      25      234      

FA-18C/D 5? 12       -     12      -     -     -   -     -     -     3       -     3      10      -     10      -     -     -     -      -     -   -     -     -   -     -          -      -     -    -     -   -    -   25       -     25       

FA-18E/F 5?, 6 12       -     12      -     -     -   -     -     -     2       -     2      9       -     9       -     -     -     -      -     -   -     -     -   -     -          -      -     -    -     -   -    -   23       -     23       

EA-6B EA-6B 4         -     4        -   -     -     -     1       -     1      3       -     3       -     -     -     -   -   -      -     -   8         -     8         

Tornado TORNADO 3         -     3        -   -     -     -     1       -     1      2       -     2       1       -     1       -   -   -      -     -   7         -     7         

F-22 F-22 5?, 6 7         -     7        -   -     -     -     1       -     1      5       -     5       -     -     -     -   -   -      -     -   13       -     13       

Bomber B-52, B-2 B-52H 6 6         -     6        -   6       -     6       -     -     -   -     -     -     -     -     -     -   -   -      -     -   12       -     12       

737, C-40, 757, 

C-32, A-320
737-700 6 20       2       22      -   21      1       22      -     -     -   -     -     -     -     -     -     -   -   -      -     -   41       3        44       

747, A-340 747-400 6 12       1       13      -   12      1       13      -     -     -   -     -     -     -     -     -     -   -   -      -     -   24       2        26       

767, 777, 

A-330, A-310
767-CF6 6 23       2       25      -   24      1       25      -     -     -   -     -     -     -     -     -     -   -   -      -     -   47       3        50       

C-9 C-9A 1         -     1        -   1       -     1       -     -     -   -     -     -     -     -     -     -   -   -      -     -   2         -     2         

KC-10, MD-11, 

DC-10, KDC-11
KC-10A 54       4       58      -   55      3       58      -     -     -   -     -     -     -     -     -     -   -   -      -     -   109      7        116      

KC-135, 

RC-135, 

WC-135, 

TC-135, E-6, 

E-8B, E-3

KC-135R 141     11      152    -   144    8       152    -     -     -   -     -     -     -     -     -     -   -   -      -     -   285      19      304      

Large Cargo Jet
C-17, C-5, 

AN-124
C-5A 83       2       85      -   84      1       85      -     -     -   -     -     -     -     -     -     -   -   -      -     -   167      3        170      

Small Jet

C-37, C-20,

C-21, LJ-35, 

LJ-36, UC-35, 

T-1

C-21A 12       -     12      -   12      -     12      -     -     -   -     -     -     -     -     -     -   -   -      -     -   24       -     24       

Large 

Turboprop

C-130, L-100, 

C-110, C-23, 

D-328, DC-6, 

E-2, P-3, 

KC-130J

C-130H

&N&P
81       -     81      -   79      2       81      -     -     -   -     -     -     -     -     -     -   -   -      -     -   160      2        162      

Small Prop

C-12, C-441, 

C-206, PA-28, 

PA-46T

C-12 58       -     58      -   58      -     58      -     -     -   -     -     -     -     -     -     -   -   -      -     -   116      -     116      

Helicopter

UH-60, HH-60, 

AS-350, CH-47, 

JetRanger, 

OH-58

H-60 22       -     22      -   22      -     22      -     -     -   -     -     -     -     -     -     -   -   -      -     -   44       -     44       

sub-Total Based 4,431   140    4,571  525    -     525  1,393 157    1,550 523    27      550  287    -     287    1,839 -     1,839 345      -     345  525    -     525  1,426 807          2,233   4,075 269   4,344 660  -    660  16,029 1,400  17,429 

Fighter / Attack / Trainer 228     4       232    -     -     -   4       -     4       43      5       48    146    18      164    16      -     16      -      -     -   -     -     -   -     -          -      -     -    -     -   -    -   437      27      464      

Bomber 6         -     6        -     -     -   6       -     6       -     -     -   -     -     -     -     -     -     -      -     -   -     -     -   -     -          -      -     -    -     -   -    -   12       -     12       

Large Jet 251     20      271    -     -     -   257    14      271    -     -     -   -     -     -     -     -     -     -      -     -   -     -     -   -     -          -      -     -    -     -   -    -   508      34      542      

Large Cargo Jet 83       2       85      -     -     -   84      1       85      -     -     -   -     -     -     -     -     -     -      -     -   -     -     -   -     -          -      -     -    -     -   -    -   167      3        170      

Small Jet 12       -     12      -     -     -   12      -     12      -     -     -   -     -     -     -     -     -     -      -     -   -     -     -   -     -          -      -     -    -     -   -    -   24       -     24       

Large Turboprop 81       -     81      -     -     -   79      2       81      -     -     -   -     -     -     -     -     -     -      -     -   -     -     -   -     -          -      -     -    -     -   -    -   160      2        162      

Small Prop 58       -     58      -     -     -   58      -     58      -     -     -   -     -     -     -     -     -     -      -     -   -     -     -   -     -          -      -     -    -     -   -    -   116      -     116      

Helicopter 22       -     22      -     -     -   22      -     22      -     -     -   -     -     -     -     -     -     -      -     -   -     -     -   -     -          -      -     -    -     -   -    -   44       -     44       

sub-Total Transient 741     26      767    -     -     -   522    17      539    43      5       48    146    18      164    16      -     16      -      -     -   -     -     -   -     -          -      -     -    -     -   -    -   1,468   66      1,534   

GRAND TOTAL 5,172   166    5,338  525    -     525  1,915 174    2,089 566    32      598  433    18      451    1,855 -     1,855 345      -     345  525    -     525  1,426 807          2,233   4,075 269   4,344 660  -    660  17,497 1,466  18,963 

T
ra

n
s
ie

n
t

Arrival - IFR (2) Arrival - PitchoutArrival - Vectored Arrival - VFR Other (2)Departure

B
a
s
e
d

Fighter/ Attack

Large Jet

T
ra

n
s
ie

n
t

n/a

n/a

F-18

TOTALPattern - SFO (4)

C
a
te

g
o

ry

Departure - Min Risk Arrival - Min RiskArrival - SFO Pattern - VFR (4)Pattern - IFR (4)



August 2015  F-35A Pacific Operational Beddown Draft EIS 

Appendix E  E-55 

10BTable E-13.  Annual Airfield Flight Operations for the No-Action Alternative (CY21) 
11B
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12BTable E-14.  Proposed Action Alternative (CY21) 
1428B 
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2626BTable E-15.  Eielson AFB Annual Run-Up Operations under Baseline 

1429B  
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2627BTable E-15.  Eielson AFB Annual Run-Up Operations under Baseline (continued) 

1430B   
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2628BTable E-15.  Eielson AFB Annual Run-Up Operations under Baseline (continued) 

1431B  
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2629BTable E-15.  Eielson AFB Annual Run-Up Operations under Baseline (concluded) 

1432B   
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2630BTable E-16.  Eielson AFB Run-Up Operations under the No-Action Alternative 

1433B  
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2631BTable E-16.  Eielson AFB Run-Up Operations under the No-Action Alternative (continued) 

1434B  
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2632BTable E-16.  Eielson AFB Run-Up Operations under the No-Action Alternative (continued) 

1435B  
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Table E-16.  Eielson AFB Run-Up Operations under the No-Action Alternative (concluded) 

1433B 1436B  
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2633BTable E-17.  Eielson AFB Run-Up Operations under the Proposed Action Alternative 

2634B
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2635BTable E-17.  Eielson AFB Run-Up Operations under the Proposed Action Alternative (continued) 

2636B
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2637BTable E-17.  Eielson AFB Run-Up Operations under the Proposed Action Alternative (continued) 

2638B
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2639BTable E-17.  Eielson AFB Run-Up Operations under the Proposed Action Alternative (concluded) 

2640B
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1437B  

88BFigure E-16.  Eielson AFB Run Up Locations  
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The airfield noise analysis was conducted according to established U.S. DoD guidelines and best 
practices and employed the U.S. DoD NOISEMAP suite of computer-based modeling tools, Version 
7.3 (Czech 2014; Wasmer and Maunsell 2006a; Wasmer and Maunsell 2006b).  Table E-18 lists the 
modeling parameters relevant to this study.  The Rotorcraft Noise Model (RNM) component of the 
NOISEMAP suite was not used for this study.   

13BTable E-18.  Airfield Noise Modeling Parameters 

Software Analysis
NMAP (NOISEMAP) Fixed- and rotary-wing Aircraft

Parameter Description
Receiver Grid Spacing 500 ft in x and y
Operating Days Metric AAD; 365 days per year

Elevation Data Source 1/3 arc-second NED
Elevation and Impedance Grid spacing 500 ft in x and y
Flow Resistivity of Land Areas (soft) 200 kPa-s/m2

Flow Resistivity of Water Areas 1,000,000 kPa-s/m2

Temperature 25 °F
Relative Humidity 80%
Barometric Pressure 29.17 in HG

Airfield Noise Model

Topography

Weather

 

1439BThe airfield modeling uses a local coordinate system with the origin at the beginning of Runway 13 
at Eielson AFB which is at geographical coordinates 64.684167° North , 147.11778° West and an 
elevation of 547 feet above Mean Sea Level (FAA 2015).  The current magnetic declination is 19.6º 
West (FAA 2015).  As indicated by Table E-15, elevation and impedance grid files were created to 
model the immediate Eielson AFB area (a square 75,000 ft on each side, centered on the 
aforementioned reference point) based on data obtained from the US Geological Survey (USGS, 
2014) and a grid spacing of 250 feet.  Regarding impedance, areas of land are modeled as an 
acoustically “soft” surface (with a flow resistivity of 200 kPa-s/m2) and bodies of water, are modeled 
as “hard” (1,000,000 kPa-s/m2).  Water bodies in the vicinity of Eielson AFB were modeled as soft 
ground due to the water bodies’ negligible contribution to the effect of sound propagation from the 
AFB. 

1440BThe DNL analysis utilized annual average daily flight and run-up operations, i.e., annual operations 
divided by 365 days.  For the proposed F-35A aircraft, the most up-to-date flight profiles (using the 
Karnes 3.1 profiles) and airfield course rules were used in the noise modeling. 

Weather 

1441BThis report utilized detailed daily average weather conditions for each month for Eielson AFB 
between 2005 and 2014.  Average daily temperature and relative humidity values are plotted in 
Figure E-17.  NOISEMAP’s BaseOps program computes sound absorption coefficients for each 
month and selects the month with the median coefficient to use in the noise exposure modeling (U.S. 
Air Force 1992).  The modeled conditions selected by the BaseOps program correspond to the month 
of October with a temperature of 25°F and a relative humidity of 80 percent.  These conditions were 
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also used for MR_NMAP modeling.  The average daily barometric pressure was also obtained but 
not plotted; the modeled value from October was 29.17 inHg. 

177B  

89BFigure E-17.  Average Daily Weather Conditions 

Population, Household, and Acreage Counts 

1442BFor the areas affected by DNL greater than or equal to 65 dB, acreage, population and households1 
were determined in 5-dB bands of DNL from 65 dB to 85 dB.  Generally, to determine the 
population affected within a band of DNL, e.g., 65 to 70 dB DNL, this analysis used U.S. Census 
block groups (from the American Community Survey, 5-year estimates) and assumes an even 
distribution of population within each block group under the respective DNL contour bands.  In most 
cases, this methodology provides a reasonable estimate of the number of people who may be 
exposed.  However, for the locations in the vicinity of the bases characterized by low or inconsistent 
population densities, actual houses were also counted using aerial imagery and using the U.S. Census 
population multiplier (people per household) for the specific affected county.  Otherwise, the U.S. 
Census block method would yield substantially overestimated populations.  Acreage reported herein 
excludes the base property since it is directly associated with aircraft operations.   

                                                      
1 According to the U.S. Census Bureau, households are defined as a house, an apartment, a mobile home, a group of 
rooms, or a single room occupied (or if vacant, intended for occupancy) as separate living quarters.  Separate living 
quarters are those in which the occupants live separately from any other people in the building and that have direct 
access from the outside of the building or through a common hall.  The occupants may be a single family, one 
person living alone, two or more families living together, or any other group of related or unrelated people sharing 
living quarters (U.S. Census Bureau 2010a).   
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Points of Interest 

Representative POIs include on- and off-base schools, day care locations, places of worship, and 
residential areas derived from Google Earth satellite imagery and verified by base personnel.  
Residential areas were defined, where feasible, by the centroid of the intersection of the 65 dB DNL 
or greater contours and U.S. Census block groups. 

Speech Interference 

1444BSpeech interference for normal conversation comprises an indicator of noise effects.  Such 
interference is measured by the number of average daily indoor daytime (7:00 a.m. to 10:00 p.m.) 
events per hour subject to indoor Lmax of at least 50 dB at representative locations.  This measure also 
accounts for 17 dB or 27 dB of noise attenuation provided by buildings such as houses and schools 
with windows open or closed, respectively, in cold climates (FICON 1992).  Since modeling 
accounts for outdoor noise levels only, the associated outdoor Lmax would be 67 dB and 77 dB for 
windows open and closed, respectively.  Per the DNWG guidelines, speech interference analysis 
determines the number of times with which speech would be interfered.  Thus, NMAP is used to 
compute the Number of Events at or above a Specified Threshold (NA) with the thresholds being 67 
dB and 77 dB Lmax for the DNL daytime hours only.   

Classroom Learning Interference 

1445BBecause of the nature of activities in schools, different speech interference criteria are used.  For 
schools, two additional classroom criteria have to be applied to evaluate if speech interference would 
inhibit classroom learning.  When considering intermittent noise caused by aircraft overflights, 
guidelines for classroom interference indicate that an appropriate criterion is a limit on indoor 
background equivalent noise levels of 35 to 40 dB (equivalent sound level [Leq]) and a limit on single 
events of 50 dB Lmax.  The 50 dB Lmax for single events equates to outdoor Lmax of 67 dB and 77 dB 
for windows open and closed, respectively, using cold climate Noise Level Reductions of 17 and 27 
dB (FICON 1992).  Thus the number of annual average daily events whose Lmax would be greater 
than or equal to 65 dB and 75 dB serve as the measure of potential classroom learning effects and are 
presented as NA65 Lmax and NA75Lmax for windows open and closed, respectively, on a per-hour 
basis.  Because classrooms are in use during the day predominantly, these criteria are applied for 
aircraft operations occurring between 8:00 a.m. and 4:00 p.m. rather than between 7:00 a.m. and 
10:00 p.m. for standard speech interference.   

Sleep Disturbance 

1446BSleep disturbance is a concern for communities exposed to nighttime noise.  Sleep, or the lack of 
quality sleep, has the potential to affect health and concentration, although the relationship between 
noise levels and sleep disturbance is complex and not fully understood.  To assess the potential for 
sleep disturbance, the analysis uses SEL as the metric and calculates the probability of being 
awakened at least once from overflights occurring between 10:00 p.m. and 7:00 a.m. when most 
people sleep.  The SEL from each overflight is based on the particular type of aircraft, flight track, 
power setting, speed, and altitude relative to the residential receptor.  The analysis also accounts for 
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standard building attenuation of 17 dB and 27 dB with windows open and closed, respectively.  
When summed, the probability of being awakened for a given location is determined. 

Potential for Hearing Loss 

1447BPotential for Hearing Loss (PHL) applies to people living long-term (40 or more years) in high noise 
environments.  The threshold for screening PHL is exposure to DNL greater than or equal to 80 dB 
(OSD 2009). 

E.3.2 Airspace 

Subsonic 

1When aircraft flight tracks are not well defined, but are distributed over a wide area, such as in a 
MOA, Range/Restricted Areas, or MTR with wide corridors, cumulative noise exposure is assessed 
using the Military Operating Area and Range Noise Model (MR_NMAP; Lucas & Calamia 1994), 
Version 2.2.  Table E-19 lists the modeling parameters relevant to this study. 

14BTable E-19.  Airspace (subsonic) Noise Modeling Parameters 

Airspace (Subsonic) Noise Model

Software

MR_NMAP 2.2
Parameter

Receiver Grid Spacing

Operating Days Metric
Average Daily Operations 

during Busiest Month

Version

Description

3,394 feet in x and y

Modeled Weather
(Same as Airfield)

Topography 
(n/a - Ldnmr is nap of the earth)

 

1449BMR_NMAP allows for entry of airspace information, the horizontal distribution of operations, flight 
profiles (average power settings, altitude distributions, and speeds), and numbers of sorties.  
“Horizontal distribution of operations” refers to the modeling of lateral airspace utilization via three 
general representations: 

1) 174Bbroadly distributed operations throughout three-dimensional volumes of airspace for 
modeling of MOA and Range events, 

2) 175Boperations distributed among parallel tracks for modeling of MTR events, and  
3) 176Boperations on specific tracks for modeling of unique MOA, Range, MTR, or target area 

activity. 

1450BThe core program, MR_NMAP, incorporates the number of average daily flight operations during the 
busiest month by time period, specified horizontal distributions, volume of the airspaces, and profiles 
of the aircraft to primarily calculate:  (a) average Ldnmr for entire airspaces, or (c) maximum Ldnmr 
under MTRs or specific tracks. Grouping of airspace units used and scheduled together consistently 
were assessed as one area.  This EIS presents tabulated levels for both baseline and proposed 
operations. 
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1451BMR_NMAP does not have the capability to model varying terrain or ground impedance.  It assumes 
all flight profiles’ altitudes are relative to the elevation of the ground.  The weather conditions for the 
airfield modeling were assumed to apply to the modeled flight areas.   

1452BThe Ldnmr metric requires the modeling of the busiest month.  The busiest month in the northern 
JPARC airspace is during major flying exercises such as Red Flag-Alaska and Northern Edge.  For 
calendar year 2014, the busiest month was June, during a Red Flag-Alaska exercise.  It was estimated 
that 100 percent of the operations would occur during Ldnmr's nighttime period (7:00 a.m. – 10:00 
p.m.). 

If busiest month operations are distributed horizontally and vertically throughout an area, the 
MR_NMAP program requires flight areas be defined which best capture those operations.  The Air 
Force identified three areas where operations predominantly occur during these busiest months:  the 
Fight Zone, and two aerial refueling areas—Tanker 1 and 2.  Airspace operations not associated with 
the four areas were modeled in separate MOA and ATCAA airspace units.  The airspace units 
modeled are depicted in Figure E-17 and listed in Table E-20.  Please note that airspace unit floors 
and ceilings have been converted to AGL. 

15BTable E-20.  Modeled Northern JPARC Airspace 

1453BFlight Area 
1454BFloor (ft) 

AGL 

1455BCeiling (ft) 

AGL 

Fight Zone 18,000 37,000  
Tanker 1 19,000 26,000  
Tanker 2 16,000 23,000  
Fox 3 5,000 14,000  
Blair ATCAA  38,000 58,000  

Paxon ATCAA 1,000 14,000  

Delta Large 1,000 4,500  
Yukon Large 100 14,000  
Yukon 2 100 16,000  
Yukon 3B 2,000 16,000  
Yukon 4 100 16,000  
Yukon 5 5,000 17,500  
Viper B 9,500 17,500  

R2202 0 18,500  
R2205 0 18,000  
R2211 0 30,000  

1526BThe boundaries of the MOAs, Restricted Areas, and the Fight Zone were derived from the In Flight 
Guide2.  The Tanker Areas are based on pilot interviews.  Because the busiest month is the month in 
which the Red Flag Exercise occurs, operations from the areas that overlap the Fight Zone and 
Tanker Areas are moved to those areas.  For the areas that are entirely (or very close to entirely) 
within the Fight Zone, all the operations in that area were moved to the Fight Zone.  All aerial  
 

                                                      
2 Red Flag-Alaska In-Flight Guide Supplement, 353rd Combat Training Squadron, 4 July 2013. 
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Figure E-18.  Modeled Northern Joint Pacific Alaska Range Complex Airspace  

and Points of Interest  
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1527Brefueling tanker operations that overlap the Tanker Areas (such as Fox 3) are assigned to the Tanker 
1 and 2 areas.  For airspace that is partly in the Fight Zone or Tanker areas (such as Yukon 2), a 
portion of their operations are considered in their own areas, and a portion in the Fight Zone or 
Tanker areas.  For airspace completely outside of the Fight Zone and Tanker areas (such as Yukon 
5), all operations remain in that area.  From the operational data provided by Eielson Range personal, 
29.4 percent of the annual operations occur in June, so 29.4 percent of the proposed F-35 operations 
were identified to occur during the busiest month for the Proposed Action Alternative.  Tables E-21 
and E-22 detail busiest month operations for baseline and the Proposed Action Alternative.   

1528BFor MR_NMAP modeling, operations are entered as Annual Operations.  Because the Ldnmr metric 
models a busiest month, the operations were multiplied by 12 to create “Effective Annual 
Operations.”   

1529BThe specific flight profiles applied to the modeling are listed in Tables E-23 and E-24 for modeled 
baseline aircraft and the F-35A, respectively.   

Supersonic 

2146BModeling of supersonic flight activity considers the following factors:  airspace geometry, flight 
operations, flight durations, flight areas, flight profiles (altitude distribution, maneuver 
characteristics) and atmospheric effects.  The DoD’s PCBoom4 computer program (Plotkin and 
Grandi 2002) can be used to compute the complete sonic boom footprint for a given single event, 
accounting for details of a particular maneuver.   

2147BSupersonic operations for the proposed action and alternatives are, however, associated with air 
combat training, which cannot be described in the deterministic manner that PCBoom4 requires.  
Supersonic events occur as aircraft approach an engagement, break at the end, and maneuver for 
advantage during the engagement.  Long time cumulative sonic boom exposure in terms of CDNL is 
more meaningful for this kind of environment.   

2148BBooMap96 is a program that computes CDNL contours in military Air Combat Maneuver (ACM) 
training airspaces based on published methodology (Frampton et al, 1993).  CDNL contours in ACM 
arenas follow an elliptical pattern which depends on the size of the airspace and the sortie rate.   
Long-term sonic boom measurement projects have been conducted in four supersonic air combat 
training airspaces: White Sands, New Mexico (Plotkin et al. 1989); the eastern portion of the 
Goldwater Range, Arizona (Plotkin et al. 1992); the Elgin MOA at Nellis AFB, Nevada (Frampton et 
al. 1993); and the western portion of the Goldwater Range (Page et al. 1994).  These studies included 
analysis of schedule and air combat maneuvering instrumentation data and supported development of 
the 1992 BOOMAP model (Plotkin et al. 1992).  The current version of BOOMAP (Frampton et al. 
1993) incorporates results from all four studies.   
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16BTable E-21.  Baseline and No-Action Alternative Airspace Operations During the Busiest Month in Northern JPARC Airspace 

1530BFlight Area 1531BA-10 1532BF-15C 1533BF-15J 1534BF-16 1535BF-22 1536BEA-18G 1537BE-3 1538BE-767 
1539BKC-135R, 

KC-767, E-3 
1540BC-130 1541BHC-130 1542BHH-60 1543BTotal 

Fight Zone 1,385  923  346  2,189  967  244  88  40  300  383  3  3  6,871  
Tanker 1 - - - - - - - - 106  - - - 106  
Tanker 2 - - - - - - - - 41  - - - 41  
Fox 3 174  114  42  315  124  31  11  5  

 
49  - 1  866  

Blair ATCAA 190  158  76  338  140  61  18  11  81  150  - - 1,223  
Paxon ATCAA 292  228  84  582  238  61  26  10  93  95  - - 1,709  
Delta Large 439  347  142  840  345  107  39  10  140  223  - 1  2,633  
Yukon Large 76  63  29  135  56  24  7  4  32  38  - - 464  
Yukon 2 149  117  48  299  119  31  11  5  

 
48  - - 827  

Yukon 3B 38  32  14  68  28  12  4  2  16  18  - - 232  
Yukon 4 38  32  14  68  28  12  4  2  

 
19  - - 217  

Yukon 5 38  32  14  68  28  12  4  2  16  18  - - 232  
Viper B 371  236  88  648  238  61  22  10  89  95  - - 1,858  
R2202 214  226  68  542  240  61  1  - - 78  1  - 1,431 
R2205 -    159  68  522  140  61  1  - - 78  - 1  1,030 

R2211 140  - - 470  -    -    - - - - 1  7  618 
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17BTable E-22.  Proposed Action Alternative Airspace Operations During the Busiest Month in Northern JPARC Airspace 

1728BFlight Area 1729BA-10 1730BF-15C 1731BF-15J 1732F-16 1733BF-35A 1734BF-22 1735BEA-18G 1736BE-3 1737BE-767 
1738BKC-135R, 

KC-767, E-3 
1739BC-130 1740BHC-130 1741BHH-60 1742BTotal 

Fight Zone 1,385  923  346  2,189  768  967  244  88  40  300  383  3  3  7,639 
Tanker 1 - - - - - - - - - 106  - - - 106  
Tanker 2 - - - - - - - - - 41  - - - 41  
Fox 3 174  114  42  315  111 124  31  11  5  - 49  - 1  977 
Blair ATCAA 190  158  76  338  119 140  61  18  11  81  150  - - 1,342 
Paxon ATCAA 292  228  84  582  204 238  61  26  10  93  95  - - 1,913 
Delta Large 439  347  142  840  295 345  107  39  10  140  223  - 1  2,928 
Yukon Large 76  63  29  135  47 56  24  7  4  32  38  - - 511 
Yukon 2 149  117  48  299  105 119  31  11  5  - 48  - - 932 
Yukon 3B 38  32  14  68  24 28  12  4  2  16  18  - - 256 
Yukon 4 38  32  14  68  24 28  12  4  2  - 19  - - 241 
Yukon 5 38  32  14  68  24 28  12  4  2  16  18  - - 256 
Viper B 371  236  88  648  227 238  61  22  10  89  95  - - 2,085 
R2202 214  226  68  542  190 240  61  1  - - 78  1  - 1,621 
R2205 - 159  68  522  183 140  61  1  - - 78  - 1  1,213 
R2211 140  - - 470  165 - - - - -  1  7  783 
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18BTable E-23.  Modeled JPARC Airspace Flight Profiles under Baseline (CY14) and No-Action Alternative (CY21) 

1952BAircraft 

Type 

1953B Modeled 

Aircraft 

Type 

(if 

different) 

1954BFlight Profile 

1955BAltitude 

Distribution 

- Fight 

Zone 

1956BAltitude 

Distribution 

- Tanker 1 

and 2 

1957BAltitude Distribution - All other Areas 

(Typical Percentage of In-area Sortie Duration Time) 

 

1958BAverage 
Power 
Setting 

1959BPower Setting 
Description 

1960BAverage 
Airspeed 
(KIAS) 

1961BAverage 
Sortie 

Duration in 
airspace 
(minutes) 

1962B20,000 - 
39,000 ft 

MSL 

1963B20,000 - 
27,000 ft 

MSL 

1964B500 - 
1,000 ft 

AGL 

1965B1,000 - 
3,000 ft 

AGL 

1966B3,000 - 
5,000 ft 

AGL 

1967B5,000 - 
10,000 ft 

AGL  

1968B10,000 ft 
AGL - 
FL180 

1969BFL180 
and 

above 
1970BTotal 

1971BA-10 1972BA-10A 1973B5333 NF 1974BTraining Route 1975B325 1976B90 1977B100  1978B33  1979B17  1980B16  1981B24  1982B10   1983B100  

1984BF-15C 1985BF-15A 1986B81% NC 1987BMID SPD 
Training RT 1988B520 1989B90 1990B100   1991B2  1992B3  1993B10  1994B25  1995B60  1996B100  

1997BF-15J 1998BF-15A 1999B81% NC 2000BMID SPD 
Training RT 2001B520 2002B90 2003B100  2004B5  2005B1  2006B9  2007B10  2008B25  2009B50  2010B100  

2011BF-16 2012BF-16A 2013B87% NC 2014BMID SPD 
Training RT 2015B450 2016B90 2017B100  2018B4  2019B2  2020B3  2021B5  2022B26  2023B60  2024B100  

2025BF-22 2026BF-22 2027B70% ETR 2028BCruise Power 2029B350 2030B90 2031B100  2032B5  2033B2  2034B3  2035B5  2036B10  2037B75  2038B100  

2039BEA-18G 2040BFA-18E/F 2041B90% NC 2042BMID SPD 
Training RT 2043B400 2044B90 2045B100   2046B2  2047B3  2048B10  2049B25  2050B60  2051B100  

2052BE-3 2053BKC-135R 2054B89.6% NF 2055BMax Rated 
Thrust 2056B300 2057B120 2058B100       2059B100  2060B100  

2061BE-767 2062BKC-135R 2063B89.6% NF 2064BMax Rated 
Thrust 2065B300 2066B120 2067B100       2068B100  2069B100  

2070BKC-135R / 
KC-767 2071BKC-135R 2072B89.6% NF 2073BMax Rated 

Thrust 2074B300 2075B120 2076B100 2077B100     2078B20  2079B80  2080B100  

2081BC-130 2082BC-
130H&N&P 

2083B970 C 
TIT 

2084BTake Off 
Power 2085B170 2086B90 2087B100  2088B28  2089B15  2090B15  2091B22  2092B20   2093B100  

2094BHC-130 2095BC-
130H&N&P 

2096B2000 IN-
LBS 

2097BTake Off 
Power 2098B170 2099B120 2100B100  2101B23  2102B12  2103B11  2104B25  2105B19  2106B10  2107B100  

2108BHH-60 2109BUH60A 2110BN/A 2111BLFO Lite 140 
KTS 2112B140 2113B120 2114B100  2115B20  2116B27  2117B28  2118B25    2119B100  
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19BTable E-24.  F-35A Aircraft Flight Profiles Modeled in Northern JPARC Airspace 

2120BFlight Profiles (All Areas) 
2121BAltitude Distribution - 

Fight Zone 

2122BAltitude Distribution - All Other Areas 

(Typical Percentage of Sortie Duration Time - Total 100%) 

2123BAverage Power 

Setting 

2124BAverage 

Airspeed 

(KIAS) 

2125BAverage Sortie 

Duration in 

airspace (minutes) 

2126B20,000 - 39,000 ft 

MSL 

2127B500 - 

1,000 ft 

AGL 

2128B1,000 - 

3,000 ft 

AGL 

2129B3,000 - 

5,000 ft 

AGL 

2130B5,000 - 

10,000 ft 

AGL  

2131B10,000 ft 

AGL - 

FL180 

2132BFL180 

and 

above 

2133BTotal 

21347775% ETR 2135B400 2136B90 2137B100 2138B4 2139B2 2140B3 2141B5 2142B26 2143B60 2144B100 

 

2145B.
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162B2149BBecause BOOMAP is directly based on long-term measurements, it implicitly accounts for such variables 
as maneuvers, statistical variations in operations, atmosphere effects, and other factors.  Based upon that 
data, CDNL was determined as a function of the number of sorties per month and the dimensions of the 
elliptical flight area. The elliptical pattern is aligned with the "Available Airspace", or "Maneuver Ellipse" 
which is an elliptical maneuver region within the airspace. It is common for ACM arenas to have a single 
maneuver ellipse, with that region being the largest ellipse that can be inscribed within the airspace 
boundaries. Many supersonic areas have several maneuver ellipses, with operations divided among them.  

2150BBooMap96 allows the user to define up to 10 maneuver ellipses in an airspace, and assign monthly 
operations to each. The program draws upon published definitions of existing MOAs and Restricted 
areas or user-defined airspace boundaries.  BooMap96 quantifies the size and shape of CDNL 
contours, and also numbers of booms per day, in air combat training airspaces.  BOOMAP was used 
for prediction of cumulative sonic boom exposure in this analysis.  The next section details the 
modeling parameters relevant to this study. 

2151BSonic booms from air combat training activity typically have an elliptical pattern.  Aircraft usually 
set-up at positions up to 100 nm apart, then proceed toward each other for an engagement.  Aircraft 
can become supersonic at various times during an engagement exercise.  Supersonic events can occur 
as the aircraft accelerate toward each other, during dives in the engagement itself, and during 
disengagement.  Maneuvers take place within a generally elliptical region aligned with the setup 
points.  The long-term average noise exposure (CDNL) and where the booms occur also tend to be in 
elliptical shape. 

2152BFigure E-19 shows a sample of supersonic flight tracks measured in the air combat training airspace 
at White Sands (Plotkin et al. 1989).  The tracks fall into an elliptical shape aligned with preferred 
engagement directions in the airspace.  Figure E-20 shows the CDNL contours that were fit to six 
months of measured booms in the White Sands airspace.  The subsequent measurement programs 
refined the fit, and demonstrated that the elliptical maneuver area is related to the size and shape of 
the airspace (Frampton et al. 1993).   
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90BFigure E-19.  Supersonic Flight Tracks in Supersonic Air Combat Training Airspace 
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2153B  
91BFigure E-20.  Elliptical CDNL Contours in Supersonic Air Combat Training Airspace 

2154BAnalysis of supersonic aircraft flight comprises the activity occurring during the busiest month, 
which coincides with the major flying exercises that occurred in June 2014.  This methodology is 
consistent with the subsonic modeling.  Of the fight-type aircraft operating in the JPARC SUA only 
the F-15C/J, F-16, and F-22 use supersonic flight on a regular basis.  Table E-25 details the 
supersonic sorties generated by these aircraft in the northern JPARC airspace.  Ten percent of the 
total sorties are estimated to reach supersonic speeds as detailed in the F-35A Operational Beddown 
EIS. 

2155BSupersonic flight typically occurs within larger areas and may extend across several MOAs.  This 
necessitates modeling larger combined areas to represent the current activity.  Figure E-21 depicts the 
three maneuver ellipses.  The Fight Zone ellipse approximates the subsonic Fight Zone area with 686 
supersonic sorties during the busiest month.  The “Yukons” ellipse represents the remaining area of 
the Yukon MOAs used for the supersonic activity with 129 sorties while the “Fox_Paxon” ellipse 
accounts for activity within the Fox and Paxon MOAs with 232 sorties.  The F-16 generates the 
largest share of supersonic activity at approximately half of the total 1,047 supersonic busiest month 
sorties in the northern JPARC airspace.  It was estimated that 100 percent of the operations occur 
during CDNL's nighttime period (7:00 a.m. – 10:00 p.m.).  
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20BTable E-25.  Supersonic Airspace Operations under Baseline/No Action  

and Proposed Action Alternative 

2156BSubsonic  

Flight Areas
3 

2157BSupersonic 

Modeled 

Area 

2158BBaseline/No Action 2159BProposed 2160BTotal  

2161BSubsonic 

Operations 

2162BTotal 

Supersonic 

Operations
1,2 

2163BF-15C 2164BF-15J 2165BF-16 2166BF-22 2167BF-35A 

Fight Zone - 2170B1,379  2171B520  2172B3,544  2173B1,412  2174B774  2175B7,629  - 
  2178BFight Zone 2179B138  2180B52  2181B354  2182B141  2183B77  - 2185B763 

Yukon 2 MOA - 2188B117  2189B48  2190B299  2191B119  2192B65  2193B648 

- Yukon Large - 2197B95  2198B43  2199B203  2200B84  2201B44  2202B469 
Yukon 3 B - 2205B24  2206B11  2207B51  2208B21  2209B11  2210B118 
Yukon 5 - 2213B40  2214B18  2215B85  2216B35  2217B18  2218B196 

 
Yukon 2221B28  2222B12  2223B64  2224B26  2225B14  - 2227B143  

Fox 3 MOA 2229B- 2230B228  2231B84  2232B630  2233B248  2234B138  2235B1,328  - Paxon MOA 2238B- 2239B228  2240B84  2241B582  2242B238  2243B127  2244B1,259  
  2246BFox/Paxon 2247B46  2248B17  2249B121  2250B49  2251B27  - 2253B259  

Tanker 1 - - - - - - - 

- 

Tanker 2 - - - - - - - 
Delta 1 MOA - 2273B126  2274B58  2275B270  2276B112  2277B59  2278B625 
R-2205 - 2281B80  2282B34  2283B198  2284B70  2285B43  2286B425 
Viper B MOA - 2289B236  2290B88  2291B648  2292B238  2293B142  2294B1,352  
2295BBlair ATCAA - 2297B158  2298B76  2299B338  2300B140  2301B74  2302B786  
2303BR-2211 - - - 2307B306  - 2309B67  2310B373  

2311BTotal 2312B211  2313B81  2314B539  216 2315B118 2316B15,208 2317B1,165  
2318BNotes: 

2319B

1Of the sorties occurring within areas allowing supersonic flight, 10 percent modeled as supersonic per the F-35A Operational Beddown 
EIS; supersonic numbers bolded. 

2320B

2Only fighter-type aircraft operating at supersonic speeds included in analysis. 
2321B

3Supersonic operations were not modeled in the following subsonic airspace:   Tanker 1, Tanker 2, Delta 1 MOA,  
R-2205, Viper B MOA, Blair ATCAA, and R-2211. 
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2322B  
92BFigure E-21.  Maneuver Ellipses for High-Altitude Supersonic Operations in  

Authorized JPARC Airspace  
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2323BThe supersonic operations listed in Table E-22 and ellipses from Figure E-19 were entered into the 
BooMap96 program to compute the CDNL and Booms per Month grid files.  The elliptical areas are 
defined by their major and minor axis lengths, angle of rotation of the major axis from north, and the 
location of the center point using the Universal Transverse Mercator (UTM) projection.  Table E-26 
lists these parameters for each ellipsis modeled with BooMap96. 

21BTable E-26.  BooMap96 Elliptical Modeled Area Input 

 
2324BFight Zone 2325BYukons 2326BFox / Paxon 

2327Bcenter point horizontal 2328Bx0 2329B601,799  2330B672,823  2331B520,253  
2332Bcenter point vertical 2333By0 2334B7,178,714  2335B7,355,180  2336B6,988,002  

2337B1st Axis Length (nm) 2338BA 2339B44.6 2340B20.19 2341B35.08 
2342B2nd Axis Length (nm) 2343BB 2344B86.77 2345B52.98 2346B60.58 

2347Brotation (degrees) 2348Brot 2349B39.64 2350B68.62 2351B65.79 

2352BModeling for the Proposed Action Alternative is similar to baseline, using the same, modeled 
airspace units and the same approximation that 10 percent of the F-35A operations would exceed the 
speed of sound.  Table E-25 presented the F-35A supersonic operations that total 77, 14, and 27 for 
the Fight Zone, Yukons, and Fox/Paxon areas, respectively.  For the Proposed Action Alternative  
F-35A supersonic operations would account for approximately 10 percent of all supersonic 
operations in northern JPARC airspace.  



August 2015 F-35A Pacific Operational Beddown Draft EIS 

Appendix E  E-87 

E.4 References 

2353BAcoustical Society of America. 1980. San Diego Workshop on the Interaction Between Manmade Noise 
and Vibration and Arctic Marine Wildlife. Acoustical Society of America, Am. Inst. Physics, 
New York. 84 pp. 

2354BAmerican National Standards Institute (ANSI). 1985. Specification for Sound Level Meters, ANSI S1.4A-
1985 Amendment to ANSI S1.4-1983. 

2355B_____. 1988. Quantities and Procedures for Description and Measurement of Environmental Sound: Part 
1, ANSI S12.9-1988. 

2356B_____. 1996. Quantities and Procedures for Description and Measurement of Environmental Sound: Part 
4, ANSI S12.9-1996. 

2357B_____. 2002. Acoustical Performance Criteria, Design Requirements, and Guidelines for Schools, ANSI 
S12.60-2002. 

2358B_____. 2008. Methods for Estimation of Awakenings with Outdoor Noise Events Heard in Homes, ANSI 
S12.9-2008/Part6.Austin, Jr., O.L., W.B. Robertson, Jr., and G.E. Wolfenden. 1970. “Mass 
Hatching Failure in Dry Tortugas Sooty Terns (Sterna fuscata),” Proceedings of the XVth  
International Arnithological Congress, The Hague, The Netherlands, August 30 through 
September 5. 

2359BAmerican Speech-Language-Hearing Association. 1995. Guidelines for Acoustics in Educational 
Environments, V.37, Suppl. 14, pgs. 15-19. 

2360BAnderson, D.E., O.J. Rongstad, and W.R. Mytton. 1989. Responses of Nesting Red-tailed Hawks to 
Helicopter Overflights, The Condor, Vol. 91, pp. 296-299. 

2361BAndersson, H., L. Jonsson, and M. Ogren. 2013. "Benefit measures for noise abatement: calculations for 
road and rail traffic noise," Eur. Transp. Res. Rev. 5:135–148. 

2362BAndrus, W.S., M.E. Kerrigan, and K.T. Bird. 1975. Hearing in Para-Airport Children. Aviation, Space, 
and Environmental Medicine, Vol. 46, pp. 740-742. 

2363BBabisch, W., W. Swart, D. Houthuijs, J. Selander, G. Bluhm, G. Pershagen, K. Dimakopoulou, A.S. 
Haralabidis, K. Katsouyanni, E. Davou, P. Sourtzi, E. Cadum, F. Vigna-Taglianti, S. Floud, and 
A.L. Hansell. 2012.  “Exposure modifiers of the relationships of transportation noise with high 
blood pressure and noise annoyance,”  J. Acoust. Soc. Am., Vol. 132, No. 6, pp. 3788-3808, 
December. 

2364BBabisch, W., G. Pershagen, J. Selander, D. Houthuijs, O. Breugelmans, E. Cadum, F. Vigna-Taglianti, K. 
Katsouyanni, A.S. Haralabidis, K. Dimakopoulou, P. Sourtzi, S. Floud, and A.L. Hansell. 2013.  
Noise annoyance – A modifier of the association between noise level and cardiovascular health? 
Science of the Total Environment, Volumes 452-453, pp. 50-57, May. 

2365BBasner, M., H. Buess, U. Miller, G. Platt, and A. Samuel. 2004. “Aircraft Noise Effects on Sleep: Final 
Results of DLR Laboratory and Field Studies of 2240 Polysomnographically Recorded Subject 
Nights”, Internoise 2004, The 33rd International Congress and Exposition on Noise Control 
Engineering, August 22-25. 

2366BBerger, E.H., W.D. Ward, J.C. Morrill, and L.H. Royster. 1995. Noise And  Hearing Conservation 
Manual, Fourth Edition, American Industrial Hygiene Association, Fairfax, Virginia. 

2367BBerglund, B., and T. Lindvall, eds. 1995. Community Noise, Jannes Snabbtryck, Stockholm, Sweden. 



F-35A Pacific Operational Beddown Draft EIS August 2015 

E-88 Appendix E 

2368BBeyer, D. 1983. “Studies of the Effects of Low-Flying Aircraft on Endocrinological and Physiological 
Parameters in Pregnant Cows,” Veterinary College of Hannover, München, Germany. 

2369BBlack, B., M. Collopy, H. Percivial, A. Tiller, and P. Bohall. 1984.  “Effects of Low-Altitude Military 
Training Flights on Wading Bird Colonies in Florida,” Florida Cooperative Fish and Wildlife 
Research Unit, Technical Report  No. 7. 

2370BBond, J., C.F. Winchester, L.E. Campbell, and J.C. Webb. 1963. “The Effects of Loud Sounds on the 
Physiology and Behavior of Swine,” U.S. Department of Agriculture Agricultural Research 
Service Technical Bulletin 1280. 

2371BBooth et al. 2009. TBD 

2372BBowles, A.E. 1995. Responses of Wildlife to Noise, In R.L. Knight and K.J. Gutzwiller, eds., “Wildlife 
and Recreationists: Coexistence through Management and Research,” Island Press, Covelo, 
California, pp. 109-156. 

2373BBowles, A.E., C. Book, and F. Bradley. 1990. “Effects of Low-Altitude Aircraft Overflights on Domestic 
Turkey Poults,” HSD-TR-90-034.  

2374BBowles, A.E., F.T. Awbrey, and J.R. Jehl. 1991. “The Effects of High-Amplitude Impulsive Noise On 
Hatching Success: A Reanalysis of the Sooty Tern Incident,” HSD-TP-91-0006. 

2375BBowles, A.E., B. Tabachnick, and S. Fidell. 1993. Review of the Effects of Aircraft Overflights on 
Wildlife, Volume II of III, Technical Report, National Park Service, Denver, Colorado. 

2376BBowles, A.E., M. Knobler, M.D. Sneddon, and B.A. Kugler. 1994. “Effects of Simulated Sonic Booms on 
the Hatchability of White Leghorn Chicken Eggs,” AL/OE-TR-1994-0179. 

2377BBradley J.S. 1985. “Uniform Derivation of Optimum Conditions for Speech in Rooms,” National 
Research Council, Building Research Note, BRN 239, Ottawa, Canada. 

2378B_____. 1993. “NRC-CNRC NEF Validation Study: Review of Aircraft Noise and its Effects,” National 
Research Council Canada and Transport Canada, Contract Report A-1505.5. 

2379BBraun, C.E.  2006.  A Blueprint for Sage-grouse Conservation and Recovery. Unpublished report.  
Grouse Inc.  Tucson, Arizona.   

2380BBronzaft, A.L. and D.P. McCarthy. 1975. “The effects of elevated train noise on reading ability” J. 
Environment and Behavior, 7, 517-527. 

2381BBrown, A.L. 1990. Measuring the Effect of Aircraft Noise on Sea Birds, Environment International, Vol. 
16,  
pp. 587-592. 

2382BBullock, T.H., D.P. Donning, and C.R. Best. 1980. “Evoked brain potentials demonstrate hearing in a 
manatee (trichechus inunguis)”, Journal of Mammals, Vol. 61, No. 1, pp. 130-133. 

2383BBurger, J. 1981. Behavioral Responses of Herring Gulls (Larus argentatus) to Aircraft Noise. 
Environmental Pollution (Series A), Vol. 24, pp. 177-184. 

2384B_____. 1986. The Effect of Human Activity on Shorebirds in Two Coastal Bays in Northeastern United 
States, Environmental Conservation, Vol. 13, No. 2, pp. 123-130. 

2385BCantrell, R.W. 1974. Prolonged Exposure to Intermittent Noise: Audiometric, Biochemical, Motor, 
Psychological, and Sleep Effects, Laryngoscope, Supplement I, Vol. 84, No. 10, p. 2. 



August 2015 F-35A Pacific Operational Beddown Draft EIS 

Appendix E  E-89 

2386BCasady, R.B. and R.P. Lehmann. 1967. “Response of Farm Animals to Sonic Booms”, Studies at 
Edwards Air Force Base, June 6-30, 1966. Interim Report, U.S. Department of Agriculture, 
Beltsville, Maryland, p. 8. 

2387BCommittee on Hearing, Bioacoustics, and Biomechanics (CHABA). 1977. “Guidelines for Preparing 
Environmental Impact Statements on Noise,” The National Research Council, National Academy 
of Sciences. 

2388BChen, T. and S. Chen. 1993. Effects of Aircraft Noise on Hearing and Auditory Pathway Function of 
School-Age Children, International Archives of Occupational and Environmental Health, Vol. 65, 
No. 2,  
pp. 107-111. 

2389BChen, T., S. Chen, P. Hsieh, and H. Chiang. 1997. Auditory Effects of Aircraft Noise on People Living 
Near an Airport, Archives of Environmental Health, Vol. 52, No. 1, pp. 45-50. 

2390BClark, C., , R. Martin, E. van Kempen, T. Alfred, J. Head, H.W. Davies, M.M. Haines, I.L. Barrio, M. 
Matheson, and S.A. Stansfeld. 2005. “Exposure-effect relations between aircraft and road traffic 
noise exposure at school and reading comprehension: the RANCH project,” American Journal of 
Epidemiology, 163, 27-37. 

2391BClark, C., S.A. Stansfeld, and J. Head. 2009. “The long-term effects of aircraft noise exposure on 
children's cognition: findings from the UK RANCH follow-up study.” In Proceedings of the 
Euronoise Conference. Edinburgh, Scotland, October. 

2392BCogger, E.A. and E.G. Zegarra. 1980. “Sonic Booms and Reproductive Performance of Marine Birds: 
Studies on Domestic Fowl as Analogues,” In Jehl, J.R., and C.F. Cogger, eds., “Potential Effects 
of Space Shuttle Sonic Booms on the Biota and Geology of the California Channel Islands: 
Research Reports,” San Diego State University Center for Marine Studies Technical Report No. 
80-1. 

2393BCohen, S., Glass, D.C. & Singer, J.E. 1973. “Apartment noise, auditory discrimination, and reading 
ability in children.” Journal of Experimental Social Psychology, 9, 407-422. 

2394BCohen, S., Evans, G.W., Krantz, D.S., et al. 1980. Physiological, Motivational, and Cognitive Effects of 
Aircraft Noise on Children: Moving from Laboratory to Field, American Psychologist, Vol. 35, 
pp. 231-243. 

2395BCohen, S., Evans, G.W., Krantz, D.S., et al. 1981. “Aircraft noise and children: longitudinal and cross-
sectional evidence on adaptation to noise and the effectiveness of noise abatement,” Journal of 
Personality and Social Psychology, 40, 331-345. 

2396BConomy, J.T., J.A. Dubovsky, J.A. Collazo, and W.J. Fleming. 1998. “Do black ducks and wood ducks 
habituate to aircraft disturbance?,” Journal of Wildlife Management, Vol. 62, No. 3, pp. 1135-
1142. 

2397BCorreia, A.W., J.L. Peters, J.I. Levy, S. Melly, and F. Dominici. 2013. “Residential exposure to aircraft 
noise and hospital admissions for cardiovascular diseases: multi-airport retrospective study,” 
British Medical Journal, 2013;347:f5561 doi: 10.1136/bmj.f5561, 8 October. 

2398BCottereau, P. 1972. Les Incidences Du 'Bang' Des Avions Supersoniques Sur Les Productions Et La Vie 
Animals, Revue Medicine Veterinaire, Vol. 123, No. 11, pp. 1367-1409. 

2399B_____. 1978. The Effect of Sonic Boom from Aircraft on Wildlife and Animal Husbandry, In “Effects of 
Noise on Wildlife,” Academic Press, New York, New York, pp. 63-79. 



F-35A Pacific Operational Beddown Draft EIS August 2015 

E-90 Appendix E 

2400BCrowley, R.W. 1978. “A case study of the effects of an airport on land values,” Journal of Transportation 
Economics and Policy, Vol. 7, May. 

2401BCzech, J.J., 2014.  NMAP 7.3 User’s Manual.  Draft Technical Note (TN) 14-13.  Wyle Laboratories, 
Inc., August. 

2402BDavis, D.M., R.E. Horton, E.A. Odell, R.D. Rodgers, and H.A. Whitlaw.  2008.  Lesser Prairie-Chicken 
Conservation Initiative. Lesser Prairie-Chicken Interstate Working Group.  Colorado Division of 
Wildlife, Fort Collins, Colorado. Available online at 
http://fl.audubon.org/sites/default/files/documents/lpcci_final2008.pdf. May.  

2403BDavis, R.W., W.E. Evans, and B. Wursig, editors. 2000. Cetaceans, Sea Turtles, and Seabirds in the 
Northern Gulf of Mexico: Distribution, Abundance, and Habitat Associations, Volume II of 
Technical Report, prepared by Texas A&M University at Galveston and the National Marine 
Fisheries Service. U.S. Department of the Interior, Geological Survey, Biological Resources 
Division, USGS/BRD/CR-1999-0006 and Minerals Management Service, Gulf of Mexico OCS 
Region, New Orleans, Louisiana, OCS Study MMS 2000-003. 

2404BDefense Noise Working Group (DNWG). 2009. Technical Bulletin, Sleep Disturbance from Aviation 
Noise, April. 

2405BDepartment of Defense (DoD). 1978. “Environmental Protection, Planning in the Noise Environment”, 
Air Force Manual AFM 19-10, Technical Manual TM 5-803-2, NAVFAC P-870, Departments of 
the Air Force, the Army and the Navy. 15 June. 

2406B_____. 2009a. “Improving Aviation Noise Planning, Analysis, and Public Communication with 
Supplemental Metrics,” Defense Noise Working Group Technical Bulletin, December.  

2407B_____. 2009b. “Sleep Disturbance From Aviation Noise,” Defense Noise Working Group Technical 
Bulletin, November. 

2408B_____. 2009c. Memorandum from the Under Secretary of Defense, Ashton B. Carter, re: “Methodology 
for Assessing Hearing Loss Risk and Impacts in DoD Environmental Impact Analysis,” 16 June. 

2409B_____. 2012. “Noise–Induced Hearing Impairment Sleep,” Defense Noise Working Group Technical 
Bulletin, July. 

2410BDoherty, K.E.  2008.  Sage-grouse and energy development:  integrating science with conservation 
planning to reduce impacts.  Presented as a dissertation to the University of Montana, Missoula, 
Montana.  Autumn. 

2411BDooling, R.J. 1978. “Behavior and psychophysics of hearing in birds,” J. Acoust. Soc. Am., Supplement 1, 
Vol. 65, p. S4. 

2412BDufour, P.A. 1980. “Effects of Noise on Wildlife and Other Animals: Review of Research Since 1971,” 
U.S. Environmental Protection Agency. 

2413BEagan, M.E., G. Anderson, B. Nicholas, R. Horonjeff, and T. Tivnan. 2004. “Relation Between Aircraft 
Noise Reduction in Schools and Standardized Test Scores,” Washington, DC, FICAN. 

2414BEdmonds, L.D., P.M. Layde, and J.D. Erickson. 1979. Airport Noise and Teratogenesis, Archives of 
Environmental Health, Vol. 34, No. 4, pp. 243-247. 



August 2015 F-35A Pacific Operational Beddown Draft EIS 

Appendix E  E-91 

2415BEdwards, R.G., A.B. Broderson, R.W. Harbour, D.F. McCoy, and C.W. Johnson. 1979. “Assessment of 
the Environmental Compatibility of Differing Helicopter Noise Certification Standards,” U.S. 
Dept. of Transportation, Washington, D.C. 58 pp. 

2416BEldred, K, and H. von Gierke. 1993. “Effects of Noise on People,” Noise News International, 1(2), 67-89, 
June. 

2417BEllis, D.H., C.H. Ellis, and D.P. Mindell. 1991. Raptor Responses to Low-Level Jet Aircraft and Sonic 
Booms, Environmental Pollution, Vol. 74, pp. 53-83. 

2418BEvans, G.W., S. Hygge, and M. Bullinger. 1995. “Chronic noise and psychological stress,” J. 
Psychological Science, 6, 333-338. 

2419BEvans, G.W., M. Bullinger, and S. Hygge. 1998. Chronic Noise Exposure and Physiological Response:  A 
Prospective Study of Children Living under Environmental Stress, Psychological Science, Vol. 9, 
pp. 75-77. 

2420BFederal Aviation Administration (FAA). 1985. Airport Improvement Program (AIP) Handbook, Order 
No. 100.38. 

2421BFederal Interagency Committee on Aviation Noise (FICAN). 1997. “Effects of Aviation Noise on 
Awakenings from Sleep,” June. 

2422B_____. 2007. “Findings of the FICAN Pilot Study on the Relationship Between Aircraft Noise Reduction 
and Changes in Standardized Test Scores,” Washington, DC, FICAN. 

2423B_____. 2008. “FICAN Recommendation for use of ANSI Standard to Predict Awakenings from Aircraft 
Noise,” December. 

2424BFederal Aviation Administration (FAA) 2015.  Airport Diagram for Eielson AFB (PAEI), Fairbanks, 
Alaska, AFD-1729 (USAF), 08Jan2015-05Mar2015. 

2425BFederal Interagency Committee on Noise (FICON). 1992. “Federal Agency Review of Selected Airport 
Noise Analysis Issues,” August.   

2426BFidell, S., and Silvati, L. 2004. “Parsimonious alternatives to regression analysis for characterizing 
prevalence rates of aircraft noise annoyance,” Noise Control Eng. J. 52, 56–68. 

2427BFidell, S., K. Pearsons, R. Howe, B. Tabachnick, L. Silvati, and D.S. Barber. 1994. “Noise-Induced Sleep 
Disturbance in Residential Settings,” AL/OE-TR-1994-0131, Wright Patterson AFB, OH, 
Armstrong Laboratory, Occupational & Environmental Health Division. 

2428BFidell, S., K. Pearsons, B. Tabachnick, R. Howe, L. Silvati, and D.S. Barber. 1995a. “Field study of 
noise-induced sleep disturbance,” Journal of the Acoustical Society of America, Vol. 98, No. 2, 
pp. 1025-1033. 

2429BFidell, S., R. Howe, B. Tabachnick, K. Pearsons, and M. Sneddon. 1995b. “Noise-induced Sleep 
Disturbance in Residences near Two Civil Airports,” NASA Contractor Report 198252. 

2430BFidell, S., B. Tabachnick, and L. Silvati. 1996. “Effects of Military Aircraft Noise on Residential Property 
Values,” BBN Systems and Technologies, BBN Report No. 8102. 

2431BFinegold, L.S., C.S. Harris, and H.E. von Gierke. 1994. “Community annoyance and sleep disturbance: 
updated criteria for assessing the impact of general transportation noise on people,” Noise Control 
Engineering Journal, Vol. 42, No. 1, pp. 25-30. 



F-35A Pacific Operational Beddown Draft EIS August 2015 

E-92 Appendix E 

2432BFisch, L. 1977. “Research Into Effects of Aircraft Noise on Hearing of Children in Exposed Residential 
Areas Around an Airport,” Acoustics Letters, Vol. 1, pp. 42-43. 

2433BFleischner, T.L. and S. Weisberg. 1986. “Effects of Jet Aircraft Activity on Bald Eagles in the Vicinity of 
Bellingham International Airport,” Unpublished Report, DEVCO Aviation Consultants, 
Bellingham, WA. 

2434BFleming, W.J., J. Dubovsky, and J. Collazo. 1996. “An Assessment of the Effects of Aircraft Activities on 
Waterfowl at Piney Island, North Carolina,” Final Report by the North Carolina Cooperative Fish 
and Wildlife Research Unit, North Carolina State University, prepared for the Marine Corps Air 
Station, Cherry Point. 

2435BFrampton, K.D., Lucas, M.J., and Cook, B. 1993.  Modeling the Sonic Boom Noise Environment in 
Military Operating Areas. AIAA Paper 93-4432.  

2436BFraser, J.D., L.D. Franzel, and J.G. Mathiesen. 1985. “The impact of human activities on breeding bald 
eagles in north-central Minnesota,” Journal of Wildlife Management, Vol. 49, pp. 585-592. 

2437BFrerichs, R.R., B.L. Beeman, and A.H. Coulson. 1980. “Los Angeles Airport noise and mortality: 
faulty analysis and public policy,” Am. J. Public Health, Vol. 70, No. 4, pp. 357-362, April. 

2438BGladwin, D.N., K.M. Manci, and R. Villella. 1988. “Effects of Aircraft Noise and Sonic Booms on 
Domestic Animals and Wildlife,” Bibliographic Abstracts, NERC-88/32. U.S. Fish and 
Wildlife Service National Ecology Research Center, Ft. Collins, Colorado. 

2439BGreen, K.B., B.S. Pasternack, and R.E. Shore. 1982. Effects of Aircraft Noise on Reading Ability of 
School-Age Children, Archives of Environmental Health, Vol. 37, No. 1, pp. 24-31. 

2440BGriefahn, B. 1978. Research on Noise Disturbed Sleep Since 1973, Proceedings of Third Int. Cong. 
On Noise as a Public Health Problem, pp. 377-390 (as appears in NRC-CNRC NEF 
Validation Study: (2) Review of Aircraft Noise and Its Effects, A-1505.1, p. 31). 

2441BGrubb, T.G. D.K. Delaney, and W.W. Bowerman.  2007.  Investigating potential effects of heli-
skiing on golden eagles in the Wasatch Mountains, Utah.  Final report to the Wasatch-Cache 
National Forest.  10 November. 

2442BGrubb, T.G., and R.M. King. 1991. “Assessing human disturbance of breeding bald eagles with 
classification tree models,” Journal of Wildlife Management, Vol. 55, No. 3, pp. 500-511. 

2443BGunn, W.W.H., and J.A. Livingston. 1974. “Disturbance to Birds by Gas Compressor Noise 
Simulators, Aircraft, and Human Activity in the MacKenzie Valley and the North Slope,” 
Chapters VI-VIII, Arctic Gas Biological Report, Series Vol. 14. 

2444BHaines, M.M., S.A. Stansfeld, R.F. Job, B. Berglund, and J. Head. 2001a. Chronic Aircraft Noise 
Exposure, Stress Responses, Mental Health and Cognitive Performance in School Children, 
Psychological Medicine, Vol. 31, pp. 265 277, February. 

2445BHaines, M.M., S.A. Stansfeld, S. Brentnall, J. Head, B. Berry, M. Jiggins, and S. Hygge. 2001b. The 
West London Schools Study: the Effects of Chronic Aircraft Noise Exposure on Child Health, 
Psychological Medicine, Vol. 31, pp. 1385-1396. November. 

2446BHaines, M.M., S.A. Stansfeld, J. Head, and R.F.S. Job. 2002. “Multilevel modelling of aircraft noise 
on performance tests in schools around Heathrow Airport London,” Journal of Epidemiology 
and Community Health, 56, 139-144. 



August 2015 F-35A Pacific Operational Beddown Draft EIS 

Appendix E  E-93 

2447 BHansell, A.L., M. Blangiardo, L. Fortunato, S. Floud, K. de Hoogh, D. Fecht, R.E. Ghosh, H.E. 
Laszlo, C. Pearson, L. Beale, S. Beevers, J. Gulliver, N. Best, S. Richardson, and P. Elliott. 
2013. “Aircraft noise and cardiovascular disease near Heathrow airport in London: small area 
study,” British Medical Journal, 2013;347:f5432 doi: 10.1136/bmj.f5432, 8 October. 

2448BHanson, C.E., K.W. King, M.E. Eagan, and R.D. Horonjeff. 1991. “Aircraft Noise Effects on 
Cultural Resources:  Review of Technical Literature,” Report No. HMMH-290940.04-1, 
available as PB93-205300, sponsored by National Park Service, Denver CO. 

2449BHaralabidis, A.S., K. Dimakopoulou, F. Vigna-Taglianti, M. Giampaolo, A. Borgini, M.L. Dudley, 
G. Pershagen, G. Bluhm, D. Houthuijs, W. Babisch, M. Velonakis, K. Katsouyanni, and L. 
Jarup, for the HYENA Consortium. 2008. “Acute effects of night-time noise exposure on 
blood pressure in populations living near airports,” European Heart Journal, 
doi:10.1093/eurheartj/ehn013. 

2450BHarris, C.M. 1979. Handbook of Noise Control, McGraw-Hill Book Co. 

2451BHolloran, M.J. 2005. Greater Sage-Grouse (Centrocercus urophasianus) Population Response to 
Natural Gas Field Development in Western Wyoming. A dissertation submitted to the 
Department of Zoology and Physiology and the Graduate School of the University of 
Wyoming, Laramie, Wyoming.  December. 

2452BHershey, R.L. and T.H. Higgins. 1976. Statistical Model of Sonic Boom Structural Damage. 
FAA-RD-76-87.  July. 

2453BHunt, J.L. 2004. Investigation Into The Decline of Populations of the Lesser Prairie-Chicken 
(Tympanuchus pallidicinctus Ridgway) in Southeastern New Mexico. A Dissertation 
submitted to the Graduate Faculty of Auburn University, Auburn, Alabama.  December. 

2454BHygge, S., G.W. Evans, and M. Bullinger. 2002. A Prospective Study of Some Effects of Aircraft 
Noise on Cognitive Performance in School Children, Psychological Science Vol. 13, pp. 469-
474. 

2455BIsing, H., Z. Joachims, W. Babisch, and E. Rebentisch. 1999. Effects of Military Low-Altitude Flight 
Noise I Temporary Threshold Shift in Humans, Zeitschrift fur Audiologie (Germany), Vol. 
38, No. 4, pp. 118-127. 

2456BInternational Organization for Standardization (ISO). 1989. “Evaluation of Human Exposure to Whole-
Body Vibration – Part 2:  Continuous and Shock-Induced Vibration in Buildings (1 to 
80 Hz),” International Organization for Standardization, Standard 2631-2, February. 

2457BJarup L., M.L. Dudley, W. Babisch, D. Houthuijs, W. Swart, G. Pershagen, G. Bluhm, K. 
Katsouyanni, M. Velonakis, E. Cadum, and F. Vigna-Taglianti for the HYENA Consortium. 
2005. “Hypertension and Exposure to Noise near Airports (HYENA): Study Design and 
Noise Exposure Assessment,” Environ Health Perspect 2005, 113: 1473–1478. 

2458BJarup L., W. Babisch, D. Houthuijs, G. Pershagen, K. Katsouyanni, E. Cadum, M-L. Dudley, P. 
Savigny, I. Seiffert, W. Swart, O. Breugelmans, G. Bluhm, J. Selander, A. Haralabidis, K. 
Dimakopoulou, P. Sourtzi, M. Velonakis, and F. VignaTaglianti, on behalf of the HYENA 
study team. 2008. “Hypertension and Exposure to Noise near Airports - the HYENA 
study,” Environ Health Perspect 2008, 116:329-33. 



F-35A Pacific Operational Beddown Draft EIS August 2015 

E-94 Appendix E 

2459BJehl, J.R. and C.F. Cooper, eds. 1980. “Potential Effects of Space Shuttle Sonic Booms on the Biota 
and Geology of the California Channel Islands,” Technical Report No. 80-1, Center for 
Marine Studies, San Diego State University, San Diego, CA. 

2460BJones, F.N. and J. Tauscher. 1978. “Residence Under an Airport Landing Pattern as a Factor in 
Teratism,” Archives of Environmental Health, pp. 10-12, January/February. 

2461BKovalcik, K. and J. Sottnik. 1971. Vplyv Hluku Na Mliekovú Úzitkovost Kráv [The Effect of Noise on 
the Milk Efficiency of Cows], Zivocisná Vyroba, Vol. 16, Nos. 10-11, pp. 795-804. 

2462BKryter, K.D. and F. Poza. 1980. “Effects of noise on some autonomic system activities,” Journal of 
Acoustical Society of America, Vol. 67, No. 6, pp. 2036-2044. 

2463BKushlan, J.A. 1978. “Effects of helicopter censuses on wading bird colonies,” Journal of Wildlife 
Management, Vol. 43, No. 3, pp. 756-760. 

2464BLazarus H. 1990. “New Methods for Describing and Assessing Direct Speech Communication Under 
Disturbing Conditions,” Environment International, 16: 373-392. 

2465BLeBlanc, M.M., C. Lombard, S. Lieb, E. Klapstein, and R. Massey. 1991. “Physiological Responses 
of Horses to Simulated Aircraft Noise,” U.S. Air Force, NSBIT Program for University of 
Florida. 

2466BLercher, P., G.W. Evans, M. Meis, and K. Kofler. 2002. “Ambient neighbourhood noise and 
children's mental health,” Journal of Occupational and Environmental Medicine, 59, 380-
386. 

2467BLercher, P., G.W. Evans, and M. Meis. 2003. “Ambient noise and cognitive processes among 
primary school children,” Journal of Environment and Behavior, 35, 725-735. 

2468BLind S.J., K. Pearsons, and S. Fidell. 1998. “Sound Insulation Requirements for Mitigation of 
Aircraft Noise Impact on Highline School District Facilities,” Volume I, BBN Systems and 
Technologies, BBN Report No. 8240. 

25 39BLucas & Calamia 1994.  Lucas, M. and Calamia, P., Military Operations Area and Range Noise 
Model MRNMAP User’s Manual.  Wyle Report WR 94-12, Wyle Laboratories, Inc., May 
1994. 

2469BLudlow, B. and K. Sixsmith. 1999. Long-term Effects of Military Jet Aircraft Noise Exposure during 
Childhood on Hearing Threshold Levels. Noise and Health 5:33-39. 

2470BLukas, J.S. 1978. Noise and Sleep:  A Literature Review and a Proposed Criterion for Assessing 
Effect, In Daryl N. May, ed., Handbook of Noise Assessment, Van Nostrand Reinhold 
Company:  New York, pp. 313-334. 

2471BLynch, T.E. and D.W. Speake. 1978. Eastern Wild Turkey Behavioral Responses Induced by Sonic 
Boom, In “Effects of Noise on Wildlife,” Academic Press, New York, New York, pp. 47-61. 

2472BManci, K.M., D.N. Gladwin, R. Villella, and M.G Cavendish. 1988. “Effects of Aircraft Noise and 
Sonic Booms on Domestic Animals and Wildlife: A Literature Synthesis,” U.S. Fish and 
Wildlife Service National Ecology Research Center, Fort Collins, CO, NERC-88/29.  88 pp. 

2473BMeecham, W.C., and  Shaw, N. 1979. “Effects of Jet Noise on Mortality Rates,” British Journal of 
Audiology, 77-80. August. 



August 2015 F-35A Pacific Operational Beddown Draft EIS 

Appendix E  E-95 

2474BMetro-Dade County. 1995. “Dade County Manatee Protection Plan,” DERM Technical Report 95-5, 
Department of Environmental Resources Management, Miami, Florida. 

2475BMiedema H.M. and H. Vos. 1998. “Exposure-response relationships for transportation noise,” 
Journal of the Acoustical Society of America, pp. 104(6): 3432–3445, December. 

2476BMichalak, R., H. Ising, and E. Rebentisch. 1990. “Acute Circulatory Effects of Military Low-Altitude 
Flight Noise,” International Archives of Occupational and Environmental Health, Vol. 62, 
No. 5, pp. 365-372. 

2477BNational Park Service. 1994. “Report to Congress: Report on Effects of Aircraft Overflights on the 
National Park System,” Prepared Pursuant to Public Law 100-91, The National Parks 
Overflights Act of 1987. 12 September. 

2478BNorth Atlantic Treaty Organization (NATO). 2000. “The Effects of Noise from Weapons and Sonic 
Booms, and the Impact on Humans, Wildlife, Domestic Animals and Structures,” Final 
Report of the Working Group Study Follow-up Program to the Pilot Study on Aircraft Noise, 
Report No. 241, June. 

2479BNelson, J.P. 1978.  Economic Analysis of Transportation Noise Abatement, Ballenger Publishing 
Company, Cambridge, MA. 

2480B_____. 1980. "Airports and property values: a survey of recent evidence," Journal of Transport 
Economics and Policy, 14, 37-52. 

2481B_____. 2004. "Meta-analysis of airport noise and hedonic property values - problems and prospects," 
Journal of Transport Economics and Policy, Volume 38, Part 1, pp. 1-28, January. 

2482B_____. 2007. "Hedonic Property Values Studies of Transportation Noise: Aircraft and Road Traffic," 
in “Hedonic Methods on Housing Markets,” Andrea Barazini, Jose Ramerez, Caroline 
Schaerer and Philippe Thalman, eds., pp. 57-82, Springer. 

2483BNewman, J.S., and K.R. Beattie. 1985.  “Aviation Noise Effects,” U.S. Department of 
Transportation, Federal Aviation Administration Report No. FAA-EE-85-2. 

2484BNIOSH 1998 - TBD 

2485BNixon, C.W., D.W. West, and N.K. Allen. 1993. Human Auditory Responses to Aircraft Flyover 
Noise, In Vallets, M., ed., Proceedings of the 6th International Congress on Noise as a Public 
Problem, Vol. 2, Arcueil, France: INRETS. 

2486BÖhrström, E., Hadzibajramovic, E., Holmes, and M., H. Svensson. 2006. “Effects of road traffic 
noise on sleep: studies on children and adults,” Journal of Environmental Psychology, 26, 
116-126. 

2487BOllerhead, J.B., C.J. Jones, R.E. Cadoux, A. Woodley, B.J. Atkinson, J.A. Horne, F. Pankhurst, L. 
Reyner, K.I. Hume, F. Van, A. Watson, I.D. Diamond, P. Egger, D. Holmes, and J. McKean. 
1992. “Report of a Field Study of Aircraft Noise and Sleep Disturbance,” Commissioned by 
the UK Department of Transport for the 36 UK Department of Safety, Environment and 
Engineering, London, England: Civil Aviation Authority, December. 

2488BPagel, J.E., D.M. Whittington, and G.T. Allen.  2010.  Interim Golden Eagle Inventory and 
Monitoring Protocols; and Other Recommendations.  Division of Migratory Bird 
Management, U.S. Fish and Wildlife Service.  February. 



F-35A Pacific Operational Beddown Draft EIS August 2015 

E-96 Appendix E 

2489BParker, J.B. and N.D. Bayley. 1960. “Investigations on Effects of Aircraft Sound on Milk Production 
of Dairy Cattle, 1957-58,” U.S. Agricultural Research Services, U.S. Department of 
Agriculture, Technical Report Number ARS 44 60. 

2490BPater, L.D., D.K. Delaney, T.J. Hayden, B. Lohr, and R. Dooling. 1999. “Assessment of Training 
Noise Impacts on the Red-cockaded Woodpecker: Preliminary Results – Final Report,” 
Technical Report 99/51, U.S. Army, Corps of Engineers, CERL, Champaign, IL. 

2491BPearsons, K.S., D.S. Barber, and B.G. Tabachnick. 1989. “Analyses of the Predictability of Noise-
Induced Sleep Disturbance,” USAF Report HSD-TR-89-029, October. 

2492BPlotkin, K.J., V.R. Desai, C.L. Moulton, M.J. Lucas, and R. Brown.  1989.  Measurements of Sonic 
Booms due to ACM Training at White Sands Missile Range.  Wyle Research Report WR 89-18. 

2493BPlotkin, K.J. and F. Grandi.  2002.  Computer Models for Sonic Boom Analysis: PCBoom4, CABoom, 
BooMap, CORBoom, Wyle Research Report WR 02-11, June 2002. 

2494BPlotkin, K.J., B.H. Sharp, T. Connor, R. Bassarab, I. Flindell, and D. Schreckenberg. 2011. 
“Updating and Supplementing the Day-Night Average Sound Level (DNL),” Wyle Report 
11-04, DOT/FAA/AEE/2011-03, June. 

2495BPruett C.L., M.A. Patten, and D.H. Wolfe.  2009.  It’s Not Easy Being Green:  Wind Energy and a 
Declining Grassland Bird.  Bioscience.  Volume 59, Number 3: 257-262.  March. 

2496BPulles, M.P.J., W. Biesiot, and R. Stewart. 1990. Adverse Effects of Environmental Noise on Health:  
An Interdisciplinary Approach, Environment International, Vol. 16, pp. 437-445. 

2497BRichardson, C.T. and C.K. Miller.  1997.  Recommendations for protecting raptors from human 
disturbance: a review. Wildlife Society Bulletin.  Volume 25, Number 3: 634-638. 

2498BRichardson, W.J., C.R. Greene, Jr., C.I. Malme, and D.H. Thomson. 1995. Marine Mammals and 
Noise, Academic Press, San Diego, CA. 

2499BRosenblith, W.A., K.N. Stevens, and Staff of Bolt, Beranek, and Newman. 1953. “Handbook of 
Acoustic Noise Control, Vol. 2, Noise and Man,” USAF Report WADC TR-52-204. 

2500BRosenlund, M., N. Berglind, G. Bluhm, L. Jarup, and G. Pershagen. 2001. “Increased Prevalence of 
Hypertension in a Population Exposed to Aircraft Noise,” Occupational and Environmental 
Medicine, Vol. 58, No. 12, pp. 769 773. December. 

2501BSchreckenberg, D. and R. Schuemer. 2010. “The Impact of Acoustical, Operational and Non-
Auditory Factors on Short-Term Annoyance Due to Aircraft Noise,” Inter-Noise 2010, June. 

2502BSchultz, T.J. 1978. “Synthesis of social surveys on noise annoyance,” Journal of Acoustical Society 
of America, Vol. 64, No. 2, pp. 377-405, August. 

2503BSharp, B.H., and K.J. Plotkin. 1984. “Selection of Noise Criteria for School Classrooms,” Wyle 
Research Technical Note TN 84-2 for the Port Authority of New York and New Jersey, 
October. 

2504BSmith, D.G., D.H. Ellis, and T.H. Johnston. 1988. Raptors and Aircraft, In R.L Glinski, B. Gron-
Pendelton, M.B. Moss, M.N. LeFranc, Jr., B.A. Millsap, and S.W. Hoffman, eds., 



August 2015 F-35A Pacific Operational Beddown Draft EIS 

Appendix E  E-97 

Proceedings of the Southwest Raptor Management Symposium, National Wildlife 
Federation, Washington, D.C., pp. 360-367. 

2505BStansfeld, S.A., B. Berglund, and C. Clark, I. Lopez-Barrio, P. Fischer, E. Öhrström, M.M. Haines, J. 
Head, S. Hygge, and I. van Kamp, B.F. Berry, on behalf of the RANCH study team. 2005. 
“Aircraft and road traffic noise and children's cognition and health: a cross-national study,” 
Lancet, 365, 1942-1949. 

2506BStansfeld, SA., C. Clark, R.M. Cameron, T. Alfred, J. Head, M.M. Haines, I. van Kamp, E. van 
Kampen, and I. Lopez-Barrio. 2009. “Aircraft and road traffic noise exposure and children's 
mental health,” Journal of Environmental Psychology, 29, 203-207. 

2507BStevens, K.N., W.A. Rosenblith, and R.H. Bolt. 1953. “Neighborhood Reaction to Noise: A Survey 
and Correlation of Case Histories (A),” Journal of Acoustical Society of America, Vol. 25, 
833. 

2508BStusnick, E., D.A. Bradley, J.A. Molino, and G. DeMiranda. 1992. “The Effect of Onset Rate on 
Aircraft Noise Annoyance, Volume 2:  Rented Home Experiment,” Wyle Laboratories 
Research Report WR 92-3, March. 

2509BSutherland, L.C. 1990a. “Assessment of Potential Structural Damage from Low Altitude Subsonic 
Aircraft,” Wyle Research Report 89-16 (R). 

2510BSutherland, L.C. 1990b. "Effects of Sonic Boom on Structures," Lecture 3 of Sonic Boom: Prediction 
and Effects, AIAA Short Course, October 1990. 

2511BTetra Tech, Inc. 1997. “Final Environmental Assessment Issuance of a Letter of Authorization for the 
Incidental Take of Marine Mammals for Programmatic Operations at Vandenberg Air Force 
Base, California,” July. 

2512BTing, C., J. Garrelick, and A. Bowles. 2002. “An analysis of the response of sooty tern eggs to sonic 
boom overpressures,” Journal of Acoustical Society of America, Vol. 111, No. 1, Pt. 2, pp. 
562-568. 

2513BTrimper, P.G., N.M. Standen, L.M. Lye, D. Lemon, T.E. Chubbs, and G.W. Humphries. 1998. 
“Effects of low-level jet aircraft noise on the behavior of nesting osprey,” Journal of Applied 
Ecology, Vol. 35, pp. 122-130. 

2514BUnited Kingdom Department for Education and Skills (UKDfES). 2003. “Building Bulletin 93, 
Acoustic Design of Schools - A Design Guide,” London: The Stationary Office. 

2540BUS Air Force 1992. Air Force Procedure for Predicting Noise Around Airbases: Noise Exposure 
Model (NOISEMAP). Technical Report, Report AL-TR-1992-0059. May 1992. 

2515BU.S. Air Force. 1993. The Impact of Low Altitude Flights on Livestock and Poultry, Air Force 
Handbook. Volume 8, Environmental Protection, 28 January. 

2516B_____. 1994a. “Air Force Position Paper on the Effects of Aircraft Overflights on Large Domestic 
Stock,” Approved by HQ USAF/CEVP, 3 October. 

2517B_____. 1994b. “Air Force Position Paper on the Effects of Aircraft Overflights on Domestic Fowl,” 
Approved by HQ USAF/CEVP, 3 October. 



F-35A Pacific Operational Beddown Draft EIS August 2015 

E-98 Appendix E 

2518B_____. 2000. “Preliminary Final Supplemental Environmental Impact Statement for Homestead Air 
Force Base Closure and Reuse,” Prepared by SAIC, 20 July. 

2519BU.S. Census Bureau.  2010.  Decennial Census. SF 1, 100% Data. Available online through the 
American Fact Finder: http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml. 

2520BU.S. Department of Labor. 1971. “Occupational Safety & Health Administration, Occupational 
Noise Exposure,” Standard No. 1910.95. 

2521BU.S. Environmental Protection Agency (USEPA). 1974. “Information on Levels of Environmental 
Noise Requisite to Protect Public Health and Welfare With an Adequate Margin of Safety,” 
U.S. Environmental Protection Agency Report 550/9-74-004, March. 

2522B_____. 1978. “Protective Noise Levels,” Office of Noise Abatement and Control, Washington, D.C. 
U.S. Environmental Protection Agency Report 550/9-79-100, November. 

2523B_____. 1982. “Guidelines for Noise Impact Analysis,” U.S. Environmental Protection Agency Report 
550/9-82-105, April. 

2524BU.S. Fish and Wildlife Service (USFWS).  2010.  12-Month Findings for Petitions to List the Greater 
Sage-Grouse (Centrocercus urophasianus) as Threatened or Endangered.  Federal Register, 
Volume 75, Number 55: 13910-14014.  23 March. 

2525B_____. 1998. “Consultation Letter #2-22-98-I-224 Explaining Restrictions on Endangered Species 
Required for the Proposed Force Structure and Foreign Military Sales Actions at Cannon 
AFB, NM,” To Alton Chavis HQ ACC/CEVP at Langley AFB from Jennifer Fowler-Propst, 
USFWS Field Supervisor, Albuquerque, NM, 14 December. 

2526BU.S. Forest Service. 1992. “Report to Congress:  Potential Impacts of Aircraft Overflights of 
National Forest System Wilderness,” U.S. Government Printing Office 1992-0-685-
234/61004, Washington, D.C. 

2541BUSGS 2014.  U.S. Geological Survey data retrieved from the Internet October 7, 2014 from 
http://seamless.usgs.gov, 2014. 

2527Bvon Gierke, H.E. and W.D. Ward. 1991. “Criteria for Noise and Vibration Exposure”, Handbook of 
Acoustical Measurements and Noise Control, C.M. Harris, editor, Third Edition. 

2528BWalker, B.L., D.E. Naugle, and K.E. Doherty.  2007.  Greater sage-grouse population response to 
energy development and habitat loss (pre-print version).  Wildlife Biology Program, College 
of Forestry and Conservation, University of Montana.  Missoula, Montana.  June. 

2529BWard, D.H. and R.A. Stehn. 1990. “Response of Brant and Other Geese to Aircraft Disturbances at 
Izembek Lagoon, Alaska,” Final Technical Report, Number MMS900046. Performing Org.: 
Alaska Fish and Wildlife Research Center, Anchorage, AK, Sponsoring Org.: Minerals 
Management Service, Anchorage, AK, Alaska Outer Continental Shelf Office. 

2530BWard, D.H., E.J. Taylor, M.A. Wotawa, R.A. Stehn, D.V. Derksen, and C.J. Lensink. 1986. 
“Behavior of Pacific Black Brant and Other Geese in Response to Aircraft Overflights and 
Other Disturbances at Izembek Lagoon, Alaska,” 1986 Annual Report, p. 68. 

2542BWasmer Consulting 2006a.  Fred Wasmer and Fiona Maunsell, Wasmer Consulting, BaseOps 7.3 
User’s Guide. 2006. 

http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml
http://seamless.usgs.gov/


August 2015 F-35A Pacific Operational Beddown Draft EIS 

Appendix E  E-99 

2543BWasmer Consulting 2006b.  Fred Wasmer and Fiona Maunsell, Wasmer Consulting, NMPlot 4.955 
User’s Guide. 2006. 

2531BWeisenberger, M.E., P.R. Krausman, M.C. Wallace, D.W. De Young, and O.E. Maughan. 1996. 
“Effects of simulated jet aircraft noise on heart rate and behavior of desert  ungulates,” 
Journal of Wildlife Management, Vol. 60, No. 1, pp. 52-61. 

2532BWesler, J.E. 1977. “Concorde Operations at Dulles International Airport,” NOISEXPO ’77, Chicago, 
IL, March. 

2533BWesler, J.E. 1986. “Priority Selection of Schools for Soundproofing,”, Wyle Research Technical 
Note TN 96-8 for the Port Authority of New York and New Jersey, October. 

2534BWever, E.G., and J.A. Vernon. 1957. “Auditory responses in the spectacled caiman,” Journal of 
Cellular and Comparative Physiology, Vol. 50, pp. 333-339. 

27BWhite, R.  1972.  Effects of Repetitive Sonic Booms on Glass Breakage.  FAA Report FAA-RD-72-
43.  April.  

2535BWorld Health Organization (WHO). 1999. “Guidelines for Community Noise,” Berglund, B., T. 
Lindvall, and D. Schwela, eds.   

2536B_____. 2003. “International Society of Hypertension (ISH) statement of management of 
hypertension,” Journal of Hypertens 21: 1983–1992. 

2537BWu, Trong-Neng, J.S. Lai, C.Y. Shen, T.S Yu, and P.Y. Chang. 1995. Aircraft Noise, Hearing 
Ability, and Annoyance, Archives of Environmental Health, Vol. 50, No. 6, pp. 452-456, 
November-December. 

2538BWyle Laboratories. 1970. “Supporting Information for the Adopted Noise Regulations for California 
Airports,” Wyle Report WCR 70-3(R). 

  



F-35A Pacific Operational Beddown Draft EIS August 2015 

E-100 Appendix E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This Page Intentionally Left Blank. 







August 2015 F-35A Pacific Operational Beddown EIS 

Appendix F  F-1 

APPENDIX F:  DETAILED AIR QUALITY REPORT 
 

1. General Information 
 
This report includes the details of equations, inputs, and outputs from the air quality analysis.  It is 
based on the use of the ACAM model and much is a direct output of that model. 
 

Action Location 
Base: EIELSON AFB 
County(s): Fairbanks North Star Borough 
Regulatory Area(s): NOT IN A REGULATORY AREA 

 
Action Title: Add F-35As to Existing Missions at Eielson AFB 

 
Project Number/s (if applicable): None 
 
Projected Action Start Date: 1 / 2016 
 
Action Purpose and Need: 

To maintain capable ready forces required for national defense, the Air Force must integrate the F-
35A mission while transitioning from legacy fighter aircraft programs. The purpose of the Proposed 
Action is to maintain efficient and effective combat capability and mission readiness in the PACAF 
AOR as the Air Force faces deployments across a spectrum of conflicts while also providing for 
homeland defense. Beddown and operation of the F-35A at a PACAF AOR base would represent a 
major step toward this goal.  This beddown action assures availability of combat-ready pilots in the 
PACAF AOR flying the most advanced fighter aircraft in the world.  The Secretary of the Air Force 
determined that there was a need to locate F-35A aircraft in the PACAF AOR. 
 
 

Action Description: 
Add two squadrons of F-35As, consisting of 48 Primary Assigned Aircraft (PAA), and 6 Backup 
Aircraft Inventory (i.e., replacement aircraft when a PAA is not in operation) to the existing missions 
of the 354th Fighter Wing at Eielson AFB.  Proposed Action includes additional military and 
civilian personnel; increases in airfield and airspace operations; modifications and additions to 
existing facilities and infrastructure; and construction of new facilities to operate and maintain two 
F-35 squadrons. 
 
Eielson AFB, Alaska is located in the Fairbanks-Northstar Borough.  The Borough is designated 
partially maintenance for Carbon Monoxide and partially nonattainment for PM2.5-2006 (Fairbanks 
Regulatory Area). Eielson AFB is not within the boundaries of the Fairbanks Regulatory area; 
therefore, the base is in attainment for all criteria pollutants. 
 
Note that all building alterations are assumed to be interior construction; therefore, no assessment 
was performed on these activities. 
 

Point of Contact for Initial Model Runs 
Name: James McClain 
Title: Contractor for HQ AFCEC/CZTQ  
Organization: Solutio Environmental, Inc.  
Email: jmcclain@SolutioEnv.com 
Phone Number: (210) 740-7000 

  

mailto:jmcclain@SolutioEnv.com
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Activity Location 
County Fairbanks North Star Borough 
Regulatory Area(s) NOT IN A REGULATORY AREA 

 
Activity List 

 
 
 
 
 

  

Number Activity Type Activity Title Activity Description:

2 Personnel
Personnel Increase 

for FY18

Personnel increases would be incremental, 
happening over 2 to 3 years, typically preceding 
(starting in FY19) the scheduled delivery of the 
aircraft by several months. Aircraft are anticipated to 
arrive in two phases, with the first squadron starting 
to arrive in FY19, and the second squadron arriving 
in 2020. Current projections call for about a third of 
the F-35 personnel arriving early in FY19 (359 
military/yr and 216 civilians/yr), with the remaining 
arriving in FY20 (717 military/yr and 434 civilians/yr).

3 Personnel
Personnel Increase 

for FY20

Personnel increases would be incremental, 
happening over 2 to 3 years, typically preceding 
(starting in FY19) the scheduled delivery of the 
aircraft by several months. Aircraft are anticipated to 
arrive in two phases, with the first squadron starting 
to arrive in FY19, and the second squadron arriving 
in 2020. Current projections call for about a third of 
the F-35 personnel arriving early in FY19 (359 
military/yr and 216 civilians/yr), with the remaining 
arriving in FY20 (717 military/yr and 434 civilians/yr).

4 Aircraft
F-35A Aircraft 

Operations for 1st 
Squadron (FY19)

1st squadrons of F-35As, consisting of 24 Primary 
Assigned Aircraft (PAA), and 3 Backup Aircraft 
Inventory (i.e., replacement aircraft when a PAA is 
not in operation) to the existing missions of the 
354th Fighter Wing at Eielson AFB. Based on 
previous analyses of F-35A operations (Air Force 
2014), the Proposed Action would result in the 
addition of approximately 4,320 sorties per year per 
squadron to existing base flight activities. Aircraft 
are anticipated to arrive in two phases, with the first 
squadron starting to arrive in FY19, and the second 
squadron arriving in 2020.

5 Aircraft
F-35A Aircraft 

Operations for 2nd 
Squadron (FY20)

2nd squadrons of F-35As, consisting of 24 Primary 
Assigned Aircraft (PAA), and 3 Backup Aircraft 
Inventory (i.e., replacement aircraft when a PAA is 
not in operation) to the existing missions of the 
354th Fighter Wing at Eielson AFB. Based on 
previous analyses of F-35A operations (Air Force 
2014), the Proposed Action would result in the 
addition of approximately 4,320 sorties per year per 
squadron to existing base flight activities. Aircraft 
are anticipated to arrive in two phases, with the first 
squadron starting to arrive in FY19, and the second 
squadron arriving in 2020.
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Number Activity Type Activity Title Activity Description:

6
Construction / 

Demolition
Construct 6-Bay 
Flight Simulator 

Facility

New construction of a 6-Bay Flight Simulator 
Facility. Assumed: 1 yr construction period

7

Construction / 
Demolition

Construct 4-Bay
Hangar/Propulsion 

Maintenance/
Corrosion  Control 

Personnel 
Dispatch

New construction for 4-Bay Hangar/Propulsion 
Maintenance/Corrosion Control Personnel Dispatch

8
Construction / 

Demolition
Construct 4-Bay

Hangar/Squadron 
Operations/AMU

New construction of 4-Bay Hangar/Squadron 
Operations/AMU (Squadron 2).

9 Construction /
Demolition

Construct 8-Bay, 
16-Aircraft

Weather Shelters 
(1 of 2)

New construct of 8-Bay 16-Aircraft Weather 
Shelters.

10 Construction /
Demolition

Construct 8-Bay, 
16-Aircraft

Weather Shelters 
(2 of 2)

New construction of a 8-Bay 16-Aircraft Weather 
Shelters

11 Construction /
Demolition

Missile 
Maintenance 

Facility

Demolish old and Construct new Missile 
Maintenance Facility

12 Construction /
Demolition

Munitions Storage 
Igloos

(Quarry Hill)

Demolish/Construct 6 Munitions Storage Igloos 
(Quarry Hill)

13 Construction /
Demolition

Construct South 
Heat Plant

New construct of South Heat Plant

14 Construction /
Demolition

Construct 200-
Person Dormitory

New construction of a 200-person dormitory

15

Construction / 
Demolition

Construct Covered 
Parking for R-11 

Aircraft Refueling 
Vehicles

New construction of covered parking for R-11 
Aircraft Refueling Vehicles

16 Aircraft Touch & Go 
(FY19 - indef)

---

17 Aircraft Touch & Go 
(FY20 - indef)

---
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General Information & Timeline Assumptions 
 
 

 
 
 
 
 
 
 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
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Add or 
Remove 
Activity 

from 
Baseline?

Add Add Add Add --- --- --- --- --- --- --- --- --- --- Add Add

Month 10 10 1 1 1 10 9 3 3 2 1 3 3 6 1 1
Year 2018 2019 2019 20 2016 2016 2016 2017 2017 2017 2017 2017 2017 2017 2019 2020

End Date: 20

Month (Indefinite) (Indefinite) (Indefinite) (Indefinite) 12 3 3 12 12 12 12 12 12 7 (Indefinite) (Indefinite)

Year 2016 2018 2018 2017 2017 2017 2017 2017 2017 2017
VOC 1.94637 3.89612 8.77530 8.77530 0.81403 0.80932 1.07233 1.19853 1.14231 0.34422 0.36972 0.32873 0.42074 0.03977 0.00225 0.00225
SOx 0.02934 0.05874 5.58961 5.58961 0.00449 0.00447 0.00465 0.00489 0.00436 0.00303 0.00279 0.00282 0.00314 0.00045 0.56807 0.56833
NOx 1.72793 3.45887 51.00005 51.00005 2.61127 2.59655 2.44641 2.65013 2.29342 1.50368 1.37279 1.40337 1.57690 0.23457 8.05657 8.06022
CO 31.03432 62.12261 117.63059 117.63059 2.39658 2.37205 2.48452 2.55019 2.30051 1.43065 1.33304 1.35560 1.48399 0.24752 0.44058 0.44078

PM 10 0.09129 0.18273 9.64247 9.64247 0.53441 1.12380 0.88038 0.98631 0.96856 0.95433 0.29567 0.24830 0.41696 0.01328 0.71630 0.71662
PM 2.5 0.04564 0.09137 8.15926 8.15926 0.14677 0.14472 0.13166 0.14016 0.12248 0.07414 0.06787 0.07025 0.07826 0.01318 0.60159 0.60187

Pb 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
NH3 0.30972 0.61999 0.00000 0.00000 0.00550 0.00542 0.00671 0.00644 0.00605 0.00305 0.00302 0.00309 0.00318 0.00063 0.00000 0.00000E
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Start Date:

Activity
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Personal Assumptions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: Defaults are used for Average Personnel Round Trip Commute & Personnel Work 
Schedule. 
 
 

Personnel On-Road Vehicle Mixture 
 
 
 

  

2 3
Activity Type Personnel Personnel

Active Duty Personnel 359 717
Civilian Personnel 216 434
Support Contractor
Personnel

0 0

Air National Guard (ANG)
Personnel

0 0

Reserve Personnel 0 0
Default Setting Used? Yes Yes
Average Personnel Round Trip
Commute (mile)

20 20

Active Duty Personnel 5 Days Per Week 5 Days Per Week
Civilian Personnel 5 Days Per Week 5 Days Per Week
Support Contractor
Personnel

5 Days Per Week 5 Days Per Week

Air National Guard (ANG)
Personnel

4 Days Per Month 4 Days Per Month

Reserve Personnel 4 Days Per Month 4 Days Per Month

Activity

Number of Personnel:

Personnel Work Schedule:

On Road 
Vehicle 
Mixture:

POVs GOVs   POVs   GOVs

LDGV (%) 37.55 54.49 37.55 54.49
LDGT (%) 60.32 37.73 60.32 37.73
HDGV (%) 0 4.67 0 4.67
LDDV (%) 0.03 0 0.03 0
LDDT (%) 0.2 0.2 0
HDDV (%) 0 3.11 0 3.11
MC (%) 1.9 0 1.9 0

Activity
2 3
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Aircraft Assumptions 
 
 

  4 5 16 17

Aircraft Designation F-35A F-35A F-35A F-35A
Engine Model F135-PW-100 F135-PW-100 F135-PW-100 F135-PW-100
Primary Function Combat Combat Combat Combat
Number of Engines 1 1 1 1
Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No No No No

Original Aircraft Name --- --- --- ---
Original Engine Name --- --- --- ---

Number of Aircraft 24 24 24 24
Number of Annual LTOs 
(Landing and Take-off) cycles for 
all Aircraft

4320 4320 0 0

Number of Annual TGOs (Touch-
and-Go) cycles for all Aircraft

0 0 2206 2207

Number of Annual Trim Test(s) 
per Aircraft

0 0 0 0

Default Settings Used: No No No No
Flight Operations TIMs 
(Time In Mode):
Taxi/Idle Out (mins) 18.5 18.5 0 0
Takeoff (mins) 1.15 1.15 0.23 0.23
Climb Out (mins) 0 0 0.78 0.78
Approach (mins) 3.05 3.05 1.82 1.82
Taxi/Idle In (mins) 11.3 11.3 0 0
Trim Test:
Idle (mins): 12 12 12 12
Approach (mins) 27 27 27 27
Intermediate (mins) 9 9 9 9
Military (mins) 9 0 9 9
AfterBurn (mins) 3 3 3 3

Default Settings Used? Yes Yes No No
Number of APU per Aircraft --- --- --- ---
Operation Hours for Each LTO --- --- --- ---
Exempt Source? --- --- --- ---
Designation --- --- --- ---
Manufacturer --- --- --- ---

Default Settings Used? Yes Yes --- ---
AGE Usage:
Number of Annual LTO (Landing 
and Take-off) cycles for AGE

4320 4320 --- ---

Activity

Flight Engine Assumptions:

Flight Operations Assumptions

Auxiliary Power Unit (APU) Assumptions:

Aerospace Ground Equipment (AGE) Assumptions:

Flight Operations:

Aircraft& Engine:
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Aerospace Ground Equipment (AGE) (default) - Activity 4 & 5 
 
  

4 5 16 17
Total

Number of
Operation 
Hours for
Each LTO

Exempt 
Source?

AGE Type Designation

1 2 No Air Compressor MC-11
1 1 No Bomb Lift MJ-1B
1 0.33 No Generator Set A/M32A-86D
1 0.5 No Heater H1
1 0.5 No Hydraulic Test Stand MJ-2/TTU-228 - 130hp

1 8 No Light Cart NF-2
1 0.33 No Start Cart A/M32A-60A

Activity
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Construction Assumptions 
  

6 7 8 9 10 11 12 13 14 15
Start Month --- --- --- --- --- 2 1 --- --- ---

Quarter of the month 1 --- --- --- --- --- 1 1 --- --- ---
Year --- --- --- --- --- 2017 2017 --- --- ---
Number of Month --- --- --- --- --- 0 0 --- --- ---
Number of Days --- --- --- --- --- 19 20 --- --- ---
Area of Building to be

 
--- --- --- --- --- 9500 13314 --- --- ---

Height of Building to be
demolished (Ft)

--- --- --- --- --- 10 10 --- --- ---

Start Month 1 10 10 3 3 3 3 3 3 ---
Quarter of the month 1 1 1 1 1 1 3 3 1 1 ---
Year 2016 2016 2016 2017 2017 2017 2017 2017 2017 ---
Number of Month 0 0 0 0 0 0 0 0 1 ---
Number of Days 18 19 19 19 19 19 19 19 0 ---
Area of Site to be
Graded

65000 152000 115000 130640 130640 130000 27000 18500 29000 ---

Amount of Material to
be Hauled On-Site

10 20 20 20 10 20 10 20 20 ---

Amount of Material to
be Hauled Off-Site

10 20 20 20 10 20 10 20 20 ---

Start Month 2 10 9 3 3 3 3 3 3 ---

Quarter of the month 1 4 4 3 4 4 1 1 3 2 ---
Year 2016 2016 2016 2017 2017 2017 2017 2017 2017 ---
Number of Month 0 0 0 0 0 1 0 0 1 ---
Number of Days 19 19 19 19 19 0 19 19 0 ---
Area of Site to be
Trenched

500 5000 5000 5000 5000 5000 5000 10000 5000 ---

Amount of Material to
be Hauled On-Site

0 0 10 10 5 10 10 10 10 ---

Amount of Material to
be Hauled Off-Site

0 0 0 10 5 10 10 10 10 ---

Start Month 3 6 6 3 3 3 3 4 4 7

Quarter of the month 1 3 3 3 3 3 3 3 1 1 1
Year 2016 2017 2017 2017 2017 2017 2017 2017 2017 2017
Number of Month 9 9 9 9 9 9 9 9 9 1
Number of Days 0 0 0 0 0 0 0 0 0 0
Building Category 3 Office or

Industrial
Office or 
Industrial

Office or
Industrial

Office or
Industrial

Office or
Industrial

Office or
Industrial

Office or
Industrial

Office or
Industrial

Commercial 
or Retail

Commercial 
or Retail

Area of Building (sf) 32,399 30,315 56836 65320 65320 9500 13314 9235 14683 1566
Height of Building (ft) 10 12 20 15 15 10 10 15 20 1
Number of Units --- --- --- --- --- --- --- --- --- ---
Start Month 8 9 8 8 7 8 8 8 8 ---

Quarter of the month 1 1 1 3 3 3 1 1 1 2 ---
Year 2016 2017 2017 2017 2017 2017 2017 2017 2017 ---
Number of Month 0 0 0 0 0 0 1 0 0 ---
Number of Days 19 19 19 19 19 19 0 15 15 ---
Building Category 3 --- --- --- --- --- --- --- --- Non- ---
Total Square Footage 32399 32399 56836 65320 65320 9500 13314 9235 15000 ---
Number of Units --- --- --- --- --- --- --- --- --- ---
Start Month 9 9 9 8 --- 8 8 8 8 6

Quarter of the month 1 1 2 2 2 --- 2 1 1 1 1
Year 2016 2017 2017 2017 --- 2017 2017 2017 2017 2017
Number of Month 1 0 0 0 --- 0 0 1 1 1
Number of Days 0 19 19 19 --- 19 19 0 0 0
Paving Area 100000 90000 25000 150000 --- 10000 9000 27000 44000 1566
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Construction Assumptions (continued) 
  

6 7
--- ---
--- ---

--- ---
--- ---
--- ---

Yes Yes
5 (default) 5 (default)

--- ---
1 equipment per 6 hrs/day 1 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 6 hrs/day 1 equipment per 8 hrs/day

--- ---
1 equipment per 7 hrs/day 2 equipment per 7 hrs/day

Yes Yes
5 (default) 5 (default)

2 equipment per 8 hrs/day 2 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day

Yes Yes
5 (default) 5 (default)

1 equipment per 6 hrs/day 1 equipment per 6 hrs/day
2 equipment per 6 hrs/day 2 equipment per 6 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
3 equipment per 8 hrs/day 3 equipment per 8 hrs/day

Yes Yes

5 (default) 5 (default)

Yes Yes
5 (default) 5 (default)

4 equipment per 6 hrs/day 4 equipment per 6 hrs/day
1 equipment per 7 hrs/day 1 equipment per 7 hrs/day
2 equipment per 6 hrs/day 2 equipment per 6 hrs/day
1 equipment per 7 hrs/day 1 equipment per 7 hrs/day
1 equipment per 7 hrs/day 1 equipment per 7 hrs/day

Activity
Co

ns
tru

ct
io
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 A

ct
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ity

De
m
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on
Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Concrete/Industrial Saws
Rubber Tired Dozers Composite
Tractors/Loaders/Backhoes

i

Si
te
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ra

di
ng

Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Excavators Composite
Graders Composite
Other Construction Equipment

Welders Composite

Rubber Tired Dozers Composite
Scrapers Composite
Tractors/Loaders/Backhoes

Ex
ca

va
tin

g/
Tr

en
ch

in
g

Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Excavators Composite
Other General Industrial Equipment
Tractors/Loaders/Backhoes

Construction Exhaust -Equipment:
Cranes Composite
Forklifts Composite
Generator Sets Composite
Tractors/Loaders/Backhoes

Rollers Composite
Tractors/Loaders/Backhoes

Ar
ch
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ct
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al
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gs

Default Settings Used?

Average Day(s) worked per week

Pa
vi

ng

Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Cement and Mortar Mixers
Pavers Composite
Paving Equipment Composite
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Default Settings Used?
Average Day(s) worked per week
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Construction Assumptions (continued) 
 

 
  

8 9
--- ---
--- ---

--- ---
--- ---
--- ---

Yes Yes
5 (default) 5 (default)

1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day

--- 2 equipment per 8 hrs/day
2 equipment per 7 hrs/day 2 equipment per 7 hrs/day

Yes Yes
5 (default) 5 (default)

2 equipment per 8 hrs/day 2 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day

Yes Yes
5 (default) 5 (default)

1 equipment per 6 hrs/day 1 equipment per 6 hrs/day
2 equipment per 6 hrs/day 2 equipment per 6 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
3 equipment per 8 hrs/day 3 equipment per 8 hrs/day

Yes Yes

5 (default) 5 (default)

Yes Yes
5 (default) 5 (default)

4 equipment per 6 hrs/day 4 equipment per 6 hrs/day
1 equipment per 7 hrs/day 1 equipment per 7 hrs/day
1 equipment per 8 hrs/day 2 equipment per 6 hrs/day
1 equipment per 7 hrs/day 1 equipment per 7 hrs/day
1 equipment per 7 hrs/day ---

Activity
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Default Settings Used?
Average Day(s) worked per week

Concrete/Industrial Saws
Rubber Tired Dozers Composite
Tractors/Loaders/Backhoes
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Default Settings Used?
Average Day(s) worked per week

Excavators Composite
Graders Composite
Other Construction Equipment
Rubber Tired Dozers Composite
Scrapers Composite
Tractors/Loaders/Backhoes

Ex
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g/
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Default Settings Used?
Average Day(s) worked per week

Excavators Composite
Other General Industrial Equipment
Tractors/Loaders/Backhoes
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Default Settings Used?
Average Day(s) worked per week

Cranes Composite
Forklifts Composite
Generator Sets Composite
Tractors/Loaders/Backhoes
Welders Composite
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Default Settings Used?

Average Day(s) worked per week

Pa
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ng

Default Settings Used?
Average Day(s) worked per week

Cement and Mortar Mixers
Pavers Composite
Paving Equipment Composite

Construction Exhaust -Equipment:

Rollers Composite
Tractors/Loaders/Backhoes

Construction Exhaust -Equipment:

Construction Exhaust -Equipment:

Construction Exhaust -Equipment:

Construction Exhaust -Equipment:
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Construction Assumptions (continued) 

 

10 11
--- Yes
--- 5 (default)

--- 1 equipment per 8 hrs/day
--- 1 equipment per 1 hrs/day
--- 2 equipment per 6 hrs/day

Yes Yes
5 (default) 5 (default)

--- ---
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day

--- ---
2 equipment per 7 hrs/day 2 equipment per 7 hrs/day

Yes Yes
5 (default) 5 (default)

2 equipment per 8 hrs/day 2 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day

Yes Yes
5 (default) 5 (default)

1 equipment per 6 hrs/day 1 equipment per 4 hrs/day
2 equipment per 6 hrs/day 2 equipment per 6 hrs/day
1 equipment per 8 hrs/day ---
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
3 equipment per 8 hrs/day ---

Yes Yes

5 (default) 5 (default)

--- Yes
--- 5 (default)
---
--- 4 equipment per 6 hrs/day
--- 1 equipment per 7 hrs/day
--- ---
--- 1 equipment per 7 hrs/day
--- 1 equipment per 7 hrs/day

Activity

Co
ns
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Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Concrete/Industrial Saws
Rubber Tired Dozers Composite
Tractors/Loaders/Backhoes

i

Si
te

 G
ra
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ng

Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Excavators Composite
Graders Composite
Other Construction Equipment
Rubber Tired Dozers Composite
Scrapers Composite
Tractors/Loaders/Backhoes

i

Ex
ca

va
tin

g/
Tr

en
ch

in
g

Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Excavators Composite
Other General Industrial Equipment
Tractors/Loaders/Backhoes

i

Bu
ild

in
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Co
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Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Cranes Composite
Forklifts Composite
Generator Sets Composite
Tractors/Loaders/Backhoes
Welders Composite

Rollers Composite
Tractors/Loaders/Backhoes

i

Ar
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al

Co
at

in
gs

Default Settings Used?

Average Day(s) worked per week

Pa
vi

ng

Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Cement and Mortar Mixers
Pavers Composite
Paving Equipment Composite



F-35A Pacific Operational Beddown EIS August 2015 

F-12  Appendix F 

Construction Assumptions (continued) 
 

12 13
Yes ---

5 (default) ---

1 equipment per 8 hrs/day ---
1 equipment per 1 hrs/day ---
2 equipment per 6 hrs/day ---

Yes Yes
5 (default) 5 (default)

--- ---
1 equipment per 6 hrs/day 1 equipment per 6 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 6 hrs/day 1 equipment per 6 hrs/day

--- ---
1 equipment per 7 hrs/day 1 equipment per 7 hrs/day

Yes Yes
5 (default) 5 (default)

2 equipment per 8 hrs/day 2 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day

Yes Yes
5 (default) 5 (default)

1 equipment per 4 hrs/day 1 equipment per 4 hrs/day
2 equipment per 6 hrs/day 2 equipment per 6 hrs/day

--- ---
1 equipment per 8 hrs/day 1 equipment per 8 hrs/day

--- ---
Yes Yes

5 (default) 5 (default)

Yes Yes
5 (default) 5 (default)

4 equipment per 6 hrs/day 4 equipment per 6 hrs/day
1 equipment per 7 hrs/day 1 equipment per 7 hrs/day

--- 1 equipment per 8 hrs/day
1 equipment per 7 hrs/day 1 equipment per 7 hrs/day
1 equipment per 7 hrs/day 1 equipment per 7 hrs/day

Rollers Composite
Tractors/Loaders/Backhoes
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Default Settings Used?

Average Day(s) worked per week

Pa
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ng

Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Cement and Mortar Mixers
Pavers Composite
Paving Equipment Composite
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Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Cranes Composite
Forklifts Composite
Generator Sets Composite
Tractors/Loaders/Backhoes
Welders Composite

Other Construction Equipment
Rubber Tired Dozers Composite
Scrapers Composite
Tractors/Loaders/Backhoes

i
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Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Excavators Composite
Other General Industrial Equipment
Tractors/Loaders/Backhoes

i
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Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Concrete/Industrial Saws
Rubber Tired Dozers Composite
Tractors/Loaders/Backhoes

Si
te

 G
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di
ng

Default Settings Used?
Average Day(s) worked per week

Construction Exhaust -Equipment:
Excavators Composite
Graders Composite
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Construction Assumptions (continued) 

 
 

  

6 7 8 9 10 11 12 13 14 15
Vehicle Exhaust:
Average Hauling Truck Capacity (yd3): --- --- --- --- --- 20 20 --- --- ---
Average Hauling Truck Round Trip
Commute (mile)

--- --- --- --- --- 20 
(default)

20 
(default)

--- --- ---

Vehicle Exhaust Vehicle Mixture-POVs:

LDGV (%) --- --- --- --- --- 0 0 --- --- ---
LDGT (%) --- --- --- --- --- 0 0 --- --- ---
HDGV (%) --- --- --- --- --- 0 0 --- --- ---
LDDV (%) --- --- --- --- --- 0 0 --- --- ---
LDDT (%) --- --- --- --- --- 0 0 --- --- ---
HDDV (%) --- --- --- --- --- 100 100 --- --- ---

MC (%) --- --- --- --- --- 0 0 --- --- ---
Worker Trips:
Average Worker Round Trip

 
--- --- --- --- --- 20 20 --- --- ---

Worker Trips Vehicle Mixture- POVs --- --- --- --- --- --- --- ---
LDGV (%) --- --- --- --- --- 50 50 --- --- ---
LDGT (%) --- --- --- --- --- 50 50 --- --- ---
HDGV (%) --- --- --- --- --- 0 0 --- --- ---
LDDV (%) --- --- --- --- --- 0 0 --- --- ---
LDDT (%) --- --- --- --- --- 0 0 --- --- ---
HDDV (%) --- --- --- --- --- 0 0 --- --- ---

MC (%) --- --- --- --- --- 0 0 --- --- ---
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Activity
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Construction Assumptions (continued) 

 
 

  

6 7 8 9 10 11 12 13 14 15
Vehicle Exhaust:
Average Hauling Truck Capacity (yd3) 20 20 20 20 20 20 20 20 20 ---
Average Hauling Truck Round Trip
Commute (mile)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

---

Vehicle Exhaust Vehicle Mixture-POVs:
LDGV (%) 0 0 0 0 0 0 0 0 0 ---
LDGT (%) 0 0 0 0 0 0 0 0 0 ---
HDGV (%) 0 0 0 0 0 0 0 0 0 ---
LDDV (%) 0 0 0 0 0 0 0 0 0 ---
LDDT (%) 0 0 0 0 0 0 0 0 0 ---
HDDV (%) 100 100 100 100 100 100 100 100 100 ---

MC (%) 0 0 0 0 0 0 0 0 0 ---
Worker Trips:
Average Worker Round Trip
Commute (mile)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

---

Worker Trips Vehicle Mixture- POVs:
LDGV (%) 50 50 50 50 50 50 50 50 50 ---
LDGT (%) 50 50 50 50 50 50 50 50 50 ---
HDGV (%) 0 0 0 0 0 0 0 0 0 ---
LDDV (%) 0 0 0 0 0 0 0 0 0 ---
LDDT (%) 0 0 0 0 0 0 0 0 0 ---
HDDV (%) 0 0 0 0 0 0 0 0 0 ---

MC (%) 0 0 0 0 0 0 0 0 0 ---

Co
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Construction Assumptions (continued) 

6 7 8 9 10 11 12 13 14 15
Vehicle Exhaust:
Average Hauling Truck Capacity (yd3): 20 20 20 20 20 20 20 20 20 ---
Average Hauling Truck Round Trip
Commute (mile)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

---

Vehicle Exhaust Vehicle Mixture-POVs:
LDGV (%) 0 0 0 0 0 0 0 0 0 ---
LDGT (%) 0 0 0 0 0 0 0 0 0 ---
HDGV (%) 0 0 0 0 0 0 0 0 0 ---
LDDV (%) 0 0 0 0 0 0 0 0 0 ---
LDDT (%) 0 0 0 0 0 0 0 0 0 ---
HDDV (%) 100 100 100 100 100 100 100 100 100 ---

MC (%) 0 0 0 0 0 0 0 0 0 ---
Worker Trips:
Average Worker Round Trip
Commute (mile)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

---

Worker Trips Vehicle Mixture- POVs
LDGV (%) 50 50 50 50 50 50 50 50 50 ---
LDGT (%) 50 50 50 50 50 50 50 50 50 ---
HDGV (%) 0 0 0 0 0 0 0 0 0 ---
LDDV (%) 0 0 0 0 0 0 0 0 0 ---
LDDT (%) 0 0 0 0 0 0 0 0 0 ---
HDDV (%) 0 0 0 0 0 0 0 0 0 ---

MC (%) 0 0 0 0 0 0 0 0 0 ---
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Construction Assumptions (continued) 

6 7 8 9 10 11 12 13 14 15
Vehicle Exhaust:
Average Hauling Truck Round Trip 
Commute (mile)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

Vehicle Exhaust Vehicle Mixture-POVs:
LDGV (%) 0 0 0 0 0 0 0 0 0 0
LDGT (%) 0 0 0 0 0 0 0 0 0 0
HDGV (%) 0 0 0 0 0 0 0 0 0 0
LDDV (%) 0 0 0 0 0 0 0 0 0 0
LDDT (%) 0 0 0 0 0 0 0 0 0 0
HDDV (%) 100 100 100 100 100 100 100 100 100 100

MC (%) 0 0 0 0 0 0 0 0 0 0
Worker Trips:
Average Worker Round Trip
Commute (mile)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

Worker Trips Vehicle Mixture- POVs
LDGV (%) 50 50 50 50 50 50 50 50 50 50
LDGT (%) 50 50 50 50 50 50 50 50 50 50
HDGV (%) 0 0 0 0 0 0 0 0 0 0
LDDV (%) 0 0 0 0 0 0 0 0 0 0
LDDT (%) 0 0 0 0 0 0 0 0 0 0
HDDV (%) 0 0 0 0 0 0 0 0 0 0

MC (%) 0 0 0 0 0 0 0 0 0 0
Vendor Trips:
Average Vendor Round Trip Commute
(mile)

40 
(default)

40 
(default)

40 
(default)

40 
(default)

40 
(default)

40 
(default)

40 
(default)

40 
(default)

40 
(default)

40 
(default)

Vendor Trips Vehicle Mixture- POVs
LDGV (%) 0 0 0 0 0 0 0 0 0 0
LDGT (%) 0 0 0 0 0 0 0 0 0 0
HDGV (%) 0 0 0 0 0 0 0 0 0 0
LDDV (%) 0 0 0 0 0 0 0 0 0 0
LDDT (%) 0 0 0 0 0 0 0 0 0 0
HDDV (%) 100 100 100 100 100 100 100 100 100 100

MC (%) 0 0 0 0 0 0 0 0 0 0

Co
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Construction Assumptions (concluded) 

6 7 8 9 10 11 12 13 14 15
Worker Trips:
Average Worker Round Trip Commute 20 

(default)
20 

(default)
20 

(default)
20 

(default)
20 

(default)
20 

(default)
20 

(default)
20 

(default)
20 

(default)
---

Worker Trips Vehicle Mixture- POVs:
LDGV (%) 50 50 50 50 50 50 50 50 50 ---
LDGT (%) 50 50 50 50 50 50 50 50 50 ---
HDGV (%) 0 0 0 0 0 0 0 0 0 ---
LDDV (%) 0 0 0 0 0 0 0 0 0 ---
LDDT (%) 0 0 0 0 0 0 0 0 0 ---
HDDV (%) 0 0 0 0 0 0 0 0 0 ---

MC (%) 0 0 0 0 0 0 0 0 0 ---
Vehicle Exhaust:
Average Hauling Truck Round Trip
Commute (mile)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

--- 20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

Vehicle Exhaust Vehicle Mixture-POVs: 0 0 0 0 --- 0 0 0 0 0
LDGV (%) 0 0 0 0 --- 0 0 0 0 0
LDGT (%) 0 0 0 0 --- 0 0 0 0 0
HDGV (%) 0 0 0 0 --- 0 0 0 0 0
LDDV (%) 0 0 0 0 --- 0 0 0 0 0
LDDT (%) 0 0 0 0 --- 0 0 0 0 0
HDDV (%) 100 100 100 100 --- 100 100 100 100 100

MC (%) 0 0 0 0 --- 0 0 0 0 0
Worker Trips:
Average Worker Round Trip
Commute (mile)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

--- 20 
(default)

20 
(default)

20 
(default)

20 
(default)

20 
(default)

Worker Trips Vehicle Mixture- POVs: ---
LDGV (%) 50 50 50 50 --- 50 50 50 50 50
LDGT (%) 50 50 50 50 --- 50 50 50 50 50
HDGV (%) 0 0 0 0 --- 0 0 0 0 0
LDDV (%) 0 0 0 0 --- 0 0 0 0 0
LDDT (%) 0 0 0 0 --- 0 0 0 0 0
HDDV (%) 0 0 0 0 --- 0 0 0 0 0

MC (%) 0 0 0 0 --- 0 0 0 0 0
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Personnel Emission Factor(s) 

On Road Vehicle Emission Factors (grams/mile) 

 
Aircraft & Engines Emission Factor(s) 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this engine's Emission Factors. 
 

Year VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2
Emission Factors are 

Used for These 
Construction Activity

2018 LDGV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2018 LDGT 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2018 HDGV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2018 LDDV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2018 LDDT 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2018 HDDV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2018 MC 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2019 LDGV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2019 LDGT 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2019 HDGV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2019 LDDV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2019 LDDT 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2019 HDDV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2019 MC 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8

Activity 2

Activity 3
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Aerospace Ground Equipment (AGE) Emission Factor(s) 

 
- Aerospace Ground Equipment (AGE) Emission Factor (lb/hr) 

 
 
 

 
 
 

 
 
 

 
 
 
  

Designation Fuel Flo wVOC SOx NOx CO PM 10 PM 2.5 CO2e
MC-11 1.8 0.276 0.004 0.177 12.262 0.109 0.1 34.8
MJ-1B 0 3.04 0.219 4.78 3.04 0.8 0.776 141.2

A/M32A-86D 6.5 0.294 0.046 6.102 0.457 0.091 0.089 147
H1 0.4 0.1 0.011 0.16 0.18 0.006 0.006 8.9

MJ-2/TTU-22 7.4 0.195 0.053 3.396 0.794 0.089 0.086 168.8
NF-2 0 0.01 0.043 0.11 0.08 0.01 0.01 22.1

A/M32A-60A 0 0.27 0.306 1.82 5.48 0.211 0.205 221.1
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Construction/Demolition Emission Factor(s) Demolition 
- Construction Exhaust Emission Factors (lb/hour) (default) 

 
 

- 
 
-Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 
  

Year Equipment VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2
Emission Factors are 

Used for These 
Construction Activity

2017
Concrete/ 

Industrial Saws 
Composite

0.0678 0.0006 0.4267 0.3892 0.0297 0.0297 0.0061 58.463

2017
Rubber Tired 

Dozers Composite 0.2464 0.0024 1.9508 0.93 0.0796 0.0796 0.0222 239.08

2017

Tractors/ 
Loaders/ 
Backhoes 
Composite

0.0558 0.0007 0.368 0.3666 0.0221 0.0221 0.005 66.797

Activity 11 & 12

Year VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2
Emission Factors are 

Used for These 
Construction Activity

2017 LDGV 0.6 0.01 0.5 9.52 0.028 0.014 0.1 501
2017 LDGT 0.6 0.01 0.5 9.52 0.028 0.014 0.1 501
2017 HDGV 0.6 0.01 0.5 9.52 0.028 0.014 0.1 501
2017 LDDV 0.6 0.01 0.5 9.52 0.028 0.014 0.1 501
2017 LDDT 0.6 0.01 0.5 9.52 0.028 0.014 0.1 501
2017 HDDV 0.6 0.01 0.5 9.52 0.028 0.014 0.1 501
2017 MC 0.6 0.01 0.5 9.52 0.028 0.014 0.1 501

Activity 11 & 12
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Site Grading Phase Emission Factor(s) 
- Construction Exhaust Emission Factors (lb/hour) (default) 

 
  

Year Equipment VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2
Emission Factors are 

Used for These 
Construction Activity

2016 Graders 0.12 0.001 0.887 0.588 0.044 0.0441 0.011 132.7

2016 Other Construction 
Equipment Composite

0.072 0.001 0.568 0.36 0.023 0.0233 0.006 122.6

2016 Rubber Tired Dozers 0.259 0.002 2.089 0.983 0.086 0.0858 0.023 239.1

2016 Tractors/ Loaders/
Backhoes

0.061 7.00E-04 0.407 0.369 0.026 0.0258 0.006 66.8

2016 Excavators Composite 0.099 0.001 0.66 0.521 0.033 0.0332 0.009 119.6
2017 Excavators Composite 0.092 0.001 0.586 0.518 0.029 0.0288 0.008 119.6
2017 Graders 0.112 0.001 0.801 0.584 0.04 0.0396 0.01 132.7

2017 Other Construction 
Equipment Composite

0.067 0.001 0.504 0.357 0.021 0.0206 0.006 122.5

2017 Rubber Tired Dozers 0.246 0.002 1.951 0.93 0.08 0.0796 0.022 239.1
2017 Scrapers Composite 0.226 0.003 1.748 0.871 0.072 0.0716 0.02 262.5

2017 Tractors/Loaders/ Backhoes 0.056 7.00E-04 0.368 0.367 0.022 0.0221 0.005 66.8

Activity 9, 10, 11,
12, 13 & 14

Activity 6,7& 8
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- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 
  

Year VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2
Emission Factors are 

Used for These 
Construction Activity

2016 LDGV 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2016 LDGT 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2016 HDGV 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2016 LDDV 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2016 LDDT 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2016 HDDV 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2016 MC 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2017 LDGV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2017 LDGT 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2017 HDGV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2017 LDDV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2017 LDDT 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2017 HDDV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2017 MC 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8

Activity 9,10,11,12,13 & 
14

Activity 6,7 & 8
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Trenching / Excavating Phase Emission Factor(s) 
- Construction Exhaust Emission Factors (lb/hour) (default) 

 
 

  

Year Equipment VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2
Emission Factors are 

Used for These 
Construction Activity

2016 Graders
Composite

0.1196 0.0014 0.8866 0.5883 0.0441 0.0441 0.0107 132.74

2016

Other
Construction 

Equipment 
Composite

0.0719 0.0012 0.5679 0.3602 0.0233 0.0233 0.0064 122.56

2016 Rubber Tired
Dozers

0.2591 0.0024 2.0891 0.9833 0.0858 0.0858 0.0233 239.09

2016
Tractors/

Loaders/ Backhoes 0.061 0.0007 0.4069 0.3689 0.0258 0.0258 0.0055 66.797

2016 Excavators
Composite

0.0987 0.0013 0.6602 0.5212 0.0332 0.0332 0.0089 119.58

2017
Excavators 
Composite 0.0915 0.0013 0.5857 0.5183 0.0288 0.0288 0.0082 119.57

2017 Graders 0.112 0.0014 0.8007 0.5843 0.0396 0.0396 0.0101 132.74

2017

Other
Construction 

Equipment 
Composite

0.0674 0.0012 0.5044 0.3568 0.0206 0.0206 0.006 122.54

2017 Rubber Tired
Dozers

0.2464 0.0024 1.9508 0.93 0.0796 0.0796 0.0222 239.08

2017 Scrapers
Composite

0.2256 0.0026 1.7483 0.8713 0.0716 0.0716 0.0203 262.48

2017
Tractors/Loade

rs/Backhoes 
Composite

0.0558 0.0007 0.368 0.3666 0.0221 0.0221 0.005 66.797

Activity 6,7 & 8

Activity 9, 10,11,12,13 
&14
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- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 
 

  

Year VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2
EmissionFactors are 

Used for These 
Construction Activity

2016 LDGV 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2016 LDGT 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2016 HDGV 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2016 LDDV 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2016 LDDT 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2016 HDDV 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2016 MC 0.625 0.009 0.571 9.736 0.028 0.014 0.095 500
2017 LDGV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2017 LDGT 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2017 HDGV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2017 LDDV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2017 LDDT 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2017 HDDV 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8
2017 MC 0.597 0.009 0.53 9.519 0.028 0.014 0.095 500.8

Activity 6,7 & 8

Activity 9,10,11,12,13 & 
14
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Building Construction Phase Emission Factor(s) 
- Construction Exhaust Emission Factors (lb/hour) (default) 

 
  Year Equipment VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2

Emission Factors are 
Used for These 

Construction Activity
2016 Cranes 0.1136 0.0013 0.9387 0.4263 0.0387 0.0387 0.0102 128.62

2016 Forklifts
Composite

0.0427 0.0006 0.2815 0.2189 0.0136 0.0136 0.0038 54.395

2016
Generator Sets

Composite 0.058 0.0006 0.4369 0.2862 0.024 0.024 0.0052 60.992

2016

Tractors/
Loaders/
Backhoes 
Composite

0.061 0.0007 0.4069 0.3689 0.0258 0.0258 0.0055 66.797

2016 Welders
Composite

0.0482 0.0003 0.2173 0.195 0.0168 0.0168 0.0043 25.602

2017 Cranes 0.1073 0.0013 0.8624 0.4152 0.0352 0.0352 0.0096 128.62

2017 Forklifts
Composite

0.0399 0.0006 0.2492 0.2181 0.0118 0.0118 0.0036 54.395

2017 Generator Sets
Composite

0.0526 0.0006 0.4052 0.282 0.0215 0.0215 0.0047 60.992

2017

Tractors/ 
Loaders/ 
Backhoes
Composite

0.0558 0.0007 0.368 0.3666 0.0221 0.0221 0.005 66.797

2017
Welders

Composite 0.0433 0.0003 0.2054 0.1912 0.015 0.015 0.0039 25.602

Activity 6

Activity 7, 8, 9,
10, 11,

12,13,14 & 15
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- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 
 

 

  

Year VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2
Emission Factors are 

Used for These 
Construction Activity

2016 LDGV 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2016 LDGT 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2016 HDGV 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2016 LDDV 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2016 LDDT 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2016 HDDV 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2016 MC 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2017 LDGV 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501
2017 LDGT 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501
2017 HDGV 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501
2017 LDDV 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501
2017 LDDT 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501
2017 HDDV 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501
2017 MC 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501

Activity 6

Activity 7, 8,
9, 10, 11, 12,
13, 14 & 15
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Architectural Coatings Phase Emission Factor(s) 
- Worker Trips Emission Factors (grams/mile) 

 

Year VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2
Emission Factors are 

Used for These 
Construction Activity

2016 LDGV 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2016 LDGT 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2016 HDGV 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2016 LDDV 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2016 LDDT 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2016 HDDV 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2016 MC 0.63 0.01 0.57 9.74 0.028 0.014 0.1 500
2017 LDGV 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501
2017 LDGT 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501
2017 HDGV 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501
2017 LDDV 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501
2017 LDDT 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501
2017 HDDV 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501
2017 MC 0.6 0.01 0.53 9.52 0.028 0.014 0.1 501

Activity 6

Activity 7,8,9,10,11,12
,13 & 14
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Paving Phase Emission Factor(s) 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Year
Start 

Month Equipment VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2
Emission Factors are 

Used for These 
Construction Activity

2016 9 Graders
Composite

0.1196 0.0014 0.8866 0.5883 0.0441 0.0441 0.0107 132.74

2016 9
Other

Construction 
Equipment

0.0719 0.0012 0.5679 0.3602 0.0233 0.0233 0.0064 122.56

2016 9 Rubber
Tired Dozers

0.2591 0.0024 2.0891 0.9833 0.0858 0.0858 0.0233 239.09

2016 9
Tractors/

Loaders/ Backhoes 0.061 0.0007 0.4069 0.3689 0.0258 0.0258 0.0055 66.797

2017 8 Excavators 0.0915 0.0013 0.5857 0.5183 0.0288 0.0288 0.0082 119.57

2017 8 Graders
Composite

0.112 0.0014 0.8007 0.5843 0.0396 0.0396 0.0101 132.74

2017 8
Other

Construction 
Equipment

0.0674 0.0012 0.5044 0.3568 0.0206 0.0206 0.006 122.54

2017 8 Rubber
Tired Dozers

0.2464 0.0024 1.9508 0.93 0.0796 0.0796 0.0222 239.08

2017 8 Scrapers
Composite

0.2256 0.0026 1.7483 0.8713 0.0716 0.0716 0.0203 262.48

2017 8
Tractors/

Loaders/ Backhoes 0.0558 0.0007 0.368 0.3666 0.0221 0.0221 0.005 66.797

2017 9 Excavators 0.0987 0.0013 0.6602 0.5212 0.0332 0.0332 0.0089 119.58

2017 9 Graders
Composite

0.1196 0.0014 0.8866 0.5883 0.0441 0.0441 0.0107 132.74

2017 9
Other

Construction 
Equipment

0.0719 0.0012 0.5679 0.3602 0.0233 0.0233 0.0064 122.56

2017 9 Rubber
Tired Dozers

0.2591 0.0024 2.0891 0.9833 0.0858 0.0858 0.0233 239.09

2017 9 Tractors/
Loaders/ Backhoes

0.061 0.0007 0.4069 0.3689 0.0258 0.0258 0.0055 66.797

Activity 7 & 8

Activity 6

Activity 9,11,12,13, & 14
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- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 
 

Year
Start 

Month
VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2

Emission Factors 
are Used for These 

Construction 
Activity

2016 9 HDDV 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2016 9 HDGV 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2016 9 LDDT 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2016 9 LDDV 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2016 9 LDGT 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2016 9 LDGV 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2016 9 MC 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2017 6 HDDV 0.74 0.01 0.74 10.67 0.03 0.016 0.1 496
2017 6 HDGV 0.74 0.01 0.74 10.67 0.03 0.016 0.1 496
2017 6 LDDT 0.74 0.01 0.74 10.67 0.03 0.016 0.1 496
2017 6 LDDV 0.74 0.01 0.74 10.67 0.03 0.016 0.1 496
2017 6 LDGT 0.74 0.01 0.74 10.67 0.03 0.016 0.1 496
2017 6 LDGV 0.74 0.01 0.74 10.67 0.03 0.016 0.1 496
2017 6 MC 0.74 0.01 0.74 10.67 0.03 0.016 0.1 496
2017 8 HDDV 0.6 0.01 0.53 9.519 0.028 0.014 0.1 501
2017 8 HDGV 0.6 0.01 0.53 9.519 0.028 0.014 0.1 501
2017 8 LDDT 0.6 0.01 0.53 9.519 0.028 0.014 0.1 501
2017 8 LDDV 0.6 0.01 0.53 9.519 0.028 0.014 0.1 501
2017 8 LDGT 0.6 0.01 0.53 9.519 0.028 0.014 0.1 501
2017 8 LDGV 0.6 0.01 0.53 9.519 0.028 0.014 0.1 501
2017 8 MC 0.6 0.01 0.53 9.519 0.028 0.014 0.1 501
2017 9 HDDV 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2017 9 HDGV 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2017 9 LDDT 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2017 9 LDDV 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2017 9 LDGT 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2017 9 LDGV 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500
2017 9 MC 0.63 0.01 0.57 9.736 0.028 0.014 0.1 500

Activity 6

Activity 15

Activity 9,11,12,13, &
14

Activity 7 & 8
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2. Air Quality Model Report Detail 
 
 

FORMULAS  
Personnel Formula(s) 

Personnel Vehicle Miles Travel for Work Days per Year 
VMTP = NP * WD * AC 
 

VMTP:  Personnel Vehicle Miles Travel (miles/year) NP: Number of Personnel 
WD: Work Days per Year 
AC:  Average Commute (miles) 

 
Total Vehicle Miles Travel per Year 
VMTTotal = VMTAD + VMTC + VMTSC + VMTANG + VMTAFRC 

 
VMTTotal: Total Vehicle Miles Travel (miles) 
VMTAD: Active Duty Personnel Vehicle Miles Travel (miles) 
VMTC:  Civilian Personnel Vehicle Miles Travel (miles) 
VMTSC: Support Contractor Personnel Vehicle Miles Travel (miles) 
VMTANG: Air National Guard Personnel Vehicle Miles Travel (miles) 
VMTAFRC: Reserve Personnel Vehicle Miles Travel (miles) 
 

Vehicle Emissions per Year 
VPOL = (VMTTotal * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTTotal: Total Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM:  Personnel On Road Vehicle Mixture 
(%) 
2000:  Conversion Factor pounds to tons 

 
Aircraft 

 
Flight Operations Formula(s) 

 
Aircraft Emissions per Mode for LTOs per Year 
AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000 
 

AEMPOL: Aircraft Emissions per Pollutant & Mode (TONs) TIM:  Time in Mode (min) 
60: Conversion Factor minutes to hours 
FC:  Fuel Flow Rate (lb/hr) 
1000:  Conversion Factor pounds to 1000pounds 
EF:  Emission Factor (lb/1000lb fuel) NE: Number of Engines 
LTO: Number of Landing and Take-off Cycles (for all aircraft) 
2000:  Conversion Factor pounds to TONs 

 
Aircraft Emissions for LTOs per Year 
AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + 

AEMTAKEOFF 
AELTO: Aircraft Emissions (TONs) 
AEMIDLE_IN: Aircraft Emissions for Idle-In Mode (TONs) 
AEMIDLE_OUT: Aircraft Emissions for Idle-Out Mode (TONs) 
AEMAPPROACH: Aircraft Emissions for Approach Mode (TONs) 
AEMCLIMBOUT: Aircraft Emissions for Climb-Out Mode (TONs) 
AEMTAKEOFF: Aircraft Emissions for Take-Off Mode (TONs) 
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Aircraft Emissions per Mode for TGOs per Year 
AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 

AEMPOL: Aircraft Emissions per Pollutant & Mode (TONs) TIM:  Time in Mode (min) 
60: Conversion Factor minutes to hours 
FC:  Fuel Flow Rate (lb/hr) 
1000:  Conversion Factor pounds to 1000pounds 
EF:  Emission Factor (lb/1000lb fuel) NE: Number of Engines 
TGO: Number of Touch-and-Go Cycles (for all aircraft) 
2000:  Conversion Factor pounds to TONs 

 
Aircraft Emissions for TGOs per Year 
AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 

AETGO: Aircraft Emissions (TONs) 
AEMAPPROACH: Aircraft Emissions for Approach Mode (TONs) 
AEMCLIMBOUT: Aircraft Emissions for Climb-Out Mode (TONs) 
AEMTAKEOFF: Aircraft Emissions for Take-Off Mode (TONs) 

 
Aircraft Emissions per Mode for Trim per Year 
AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 

AEPSPOL: Aircraft Emissions per Pollutant & Power Setting (TONs) TD:  Test Duration 
(min) 
60: Conversion Factor minutes to hours 
FC:  Fuel Flow Rate (lb/hr) 
1000:  Conversion Factor pounds to 1000pounds 
EF:  Emission Factor (lb/1000lb fuel) NE: Number of Engines 
NA:  Number of Aircraft 
NTT:  Number of Trim Test 
2000:  Conversion Factor pounds to TONs 

 
Aircraft Emissions for Trim per Year 
AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + 
AEPSAFTERBURN 
 

AETRIM: Aircraft Emissions (TONs) 
AEPSIDLE: Aircraft Emissions for Idle Power Setting (TONs) 
AEPSAPPROACH: Aircraft Emissions for Approach Power Setting (TONs) 
AEPSINTERMEDIATE: Aircraft Emissions for Intermediate Power Setting (TONs) 
AEPSMILITARY: Aircraft Emissions for Military Power Setting (TONs) 
AEPSAFTERBURN: Aircraft Emissions for After Burner Power Setting (TONs) 
 

Auxiliary Power Unit (APU) Formula(s) 
 
Auxiliary Power Unit (APU) Emissions per Year 
APUPOL = APU * OH * LTO * NA * EFPOL / 2000 
 

APUPOL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) APU:  Number of 
Auxiliary Power Units 
OH:  Operation Hours for Each LTO (hour) LTO:  Number of LTOs 
NA:  Number of Aircraft 
EFPOL: Emission Factor for Pollutant (lb/hr) 
2000:  Conversion Factor pounds to tons 
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Aerospace Ground Equipment (AGE) Formula(s) 
 
Aerospace Ground Equipment (AGE) Emissions per Year 
AGEPOL = AGE * OH * LTO * EFPOL / 2000 
 

AGEPOL: Aerospace Ground Equipment (AGE) Emissions per Pollutant (TONs) AGE: Total 
Number of Aerospace Ground Equipment 
OH:  Operation Hours for Each LTO (hour) 
LTO:  Number of LTOs 
EFPOL: Emission Factor for Pollutant (lb/hr) 
2000:  Conversion Factor pounds to tons 

 
 

Construction/Demolition 
Demolition Phase Formula(s) 

 
Fugitive Dust Emissions per Phase 
PM10FD = (0.00042 * BA * BH) / 2000 
 

PM10FD: Fugitive Dust PM 10 Emissions (TONs) 
0.00042: Emission Factor (lb/ft3) 
BA:  Area of Building to be demolished (ft2) BH:  Height of Building to be demolished (ft) 
2000:  Conversion Factor pounds to tons 

 
Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 

CEEPOL: Construction Exhaust Emissions (TONs) NE: Number of Equipment 
WD: Number of Total Work Days (days) 
H:  Hours Worked per Day (hours) 
EFPOL: Emission Factor for Pollutant (lb/hour) 
2000:  Conversion Factor pounds to tons 

 
Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (1 / 27) * 0.25 * (1 / HC) * HT 
 

VMTVE: Vehicle Exhaust Vehicle Miles Travel (miles) BA:  Area of Building being demolish  
(ft2) 
BH:  Height of Building being demolish (ft) 
(1 / 27): Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
0.25: Volume reduction factor (material reduced by 75% to account for air space) HC:  
Average Hauling Truck Capacity (yd3) 
(1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
HT: Average Hauling Truck Round Trip Commute (mile/trip) VPOL = (VMTVE * 0.002205 * 
EFPOL * VM) / 2000 
VPOL: Vehicle Emissions (TONs) 
VMTVE: Vehicle Exhaust Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM:  Vehicle Exhaust On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 

 
Worker Trips Emissions per Phase  
VMTWT = WD * WT * 1.25 * NE 
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VMTWT: Worker Trips Vehicle Miles Travel (miles) WD: Number of Total Work Days 
(days) 
WT:  Average Worker Round Trip Commute (mile) 
1.25: Conversion Factor Number of Construction Equipment to Number of Works 
NE: Number of Construction Equipment 

 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTWT: Worker Trips Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM: Worker Trips On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 

 
 

Site Grading Phase Formula(s) 
Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 

PM10FD: Fugitive Dust PM 10 Emissions (TONs) 
20: Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
ACRE:  Total acres (acres) 
WD: Number of Total Work Days (days) 
2000:  Conversion Factor pounds to tons 

 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 

CEEPOL: Construction Exhaust Emissions (TONs) NE: Number of Equipment 
WD: Number of Total Work Days (days) 
H:  Hours Worked per Day (hours) 
EFPOL: Emission Factor for Pollutant (lb/hour) 
2000:  Conversion Factor pounds to tons 

 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 

VMTVE: Vehicle Exhaust Vehicle Miles Travel (miles) HAOnSite: Amount of Material to be 
Hauled On-Site (yd3) HAOffSite: Amount of Material to be Hauled Off-Site (yd3) HC:  Average 
Hauling Truck Capacity (yd3) 
(1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) HT: Average Hauling 
Truck Round Trip Commute (mile/trip) 

 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTVE: Vehicle Exhaust Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM:  Vehicle Exhaust On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 
 

- Worker Trips Emissions per Phase 



F-35A Pacific Operational Beddown EIS August 2015 

F-34  Appendix F 

VMTWT = WD * WT * 1.25 * NE 
 

VMTWT: Worker Trips Vehicle Miles Travel (miles) WD: Number of Total Work Days 
(days) 
WT:  Average Worker Round Trip Commute (mile) 
1.25: Conversion Factor Number of Construction Equipment to Number of Works 
NE: Number of Construction Equipment 

 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTWT: Worker Trips Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM: Worker Trips On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 
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Trenching / Excavating Phase Formula(s) 
Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 

PM10FD: Fugitive Dust PM 10 Emissions (TONs) 
20: Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) ACRE:  Total acres (acres) 
WD: Number of Total Work Days (days) 
2000:  Conversion Factor pounds to tons 

 
Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 

CEEPOL: Construction Exhaust Emissions (TONs) NE: Number of Equipment 
WD: Number of Total Work Days (days) H:  Hours Worked per Day (hours) 
EFPOL: Emission Factor for Pollutant (lb/hour) 
2000:  Conversion Factor pounds to tons 
 

Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 

VMTVE: Vehicle Exhaust Vehicle Miles Travel (miles) HAOnSite: Amount of Material to be 
Hauled On-Site (yd3) HAOffSite: Amount of Material to be Hauled Off-Site (yd3) HC:  Average 
Hauling Truck Capacity (yd3) 
(1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) HT: Average Hauling 
Truck Round Trip Commute (mile/trip) 

 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTVE: Vehicle Exhaust Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM:  Vehicle Exhaust On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 

 
Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 

VMTWT: Worker Trips Vehicle Miles Travel (miles) WD: Number of Total Work Days 
(days) 
WT:  Average Worker Round Trip Commute (mile) 
1.25: Conversion Factor Number of Construction Equipment to Number of Works 
NE: Number of Construction Equipment 

 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTVE: Worker Trips Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM: Worker Trips On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 

 
Architectural Coatings Phase Formula(s) 

Worker Trips Emissions per Phase 
VMTWT = (1 * WT * PA) / 800 
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VMTWT: Worker Trips Vehicle Miles Travel (miles) 
1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
WT:  Average Worker Round Trip Commute (mile) PA: Paint Area (ft2) 
800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 

 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTWT: Worker Trips Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM: Worker Trips On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 
 

Off-Gassing Emissions per Phase 
VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 

VOCAC: Architectural Coating VOC Emissions (TONs) BA:  Area of Building (ft2) 
2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
0.0116:  Emission Factor (lb/ft2) 
2000:  Conversion Factor pounds to tons 

 
Paving Phase Formula(s) 

Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 

CEEPOL: Construction Exhaust Emissions (TONs) NE: Number of Equipment 
WD: Number of Total Work Days (days) H:  Hours Worked per Day (hours) 
EFPOL: Emission Factor for Pollutant (lb/hour) 
2000:  Conversion Factor pounds to tons 
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Vehicle Exhaust Emissions per Phase 
VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 

VMTVE: Vehicle Exhaust Vehicle Miles Travel (miles) PA:  Paving Area (ft2) 
0.25: Thickness of Paving Area (ft) 
(1 / 27): Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) HC:  Average Hauling 
Truck Capacity (yd3) 
(1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) HT: Average Hauling 
Truck Round Trip Commute (mile/trip) 

 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTVE: Vehicle Exhaust Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM:  Vehicle Exhaust On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 

 
Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 

VMTWT: Worker Trips Vehicle Miles Travel (miles)  
WD: Number of Total Work Days (days) 
WT:  Average Worker Round Trip Commute (mile) 
1.25: Conversion Factor Number of Construction Equipment to Number of Works 
NE: Number of Construction Equipment 

 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTVE: Worker Trips Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM: Worker Trips On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 

 
Off-Gassing Emissions per Phase 
VOCP = (2.62 * PA) / 43560 
 

VOCP: Paving VOC Emissions (TONs) 
2.62: Emission Factor (lb/acre) PA:  Paving Area (ft2) 
43560: Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 

 
Building Construction Phase Formula(s) – Construction 6 to 13 

Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 

CEEPOL: Construction Exhaust Emissions (TONs) NE: Number of Equipment 
WD: Number of Total Work Days (days) 
H:  Hours Worked per Day (hours) 
EFPOL: Emission Factor for Pollutant (lb/hour) 
2000:  Conversion Factor pounds to tons 
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Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (0.42 / 1000) * HT 
 

VMTVE: Vehicle Exhaust Vehicle Miles Travel (miles) BA:  Area of Building (ft2) 
BH:  Height of Building (ft) 
(0.42 / 1000): Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) HT: Average Hauling Truck 
Round Trip Commute (mile/trip) 

 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTVE: Vehicle Exhaust Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM: Worker Trips On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 

 
Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 

VMTWT: Worker Trips Vehicle Miles Travel (miles) WD: Number of Total Work Days 
(days) 
WT:  Average Worker Round Trip Commute (mile) 
1.25: Conversion Factor Number of Construction Equipment to Number of Works 
NE: Number of Construction Equipment 

 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTWT: Worker Trips Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM: Worker Trips On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 

 
Vender Trips Emissions per Phase 
VMTVT = BA * BH * (0.38 / 1000) * HT 
 

VMTVT: Vender Trips Vehicle Miles Travel (miles) BA:  Area of Building (ft2) 
BH:  Height of Building (ft) 
(0.38 / 1000): Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) HT: Average Hauling Truck 
Round Trip Commute (mile/trip) 

 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTVT: Vender Trips Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM: Worker Trips On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 

 
Building Construction Phase Formula(s) – Construction 14 & 15 

Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
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CEEPOL: Construction Exhaust Emissions (TONs) NE: Number of Equipment 
WD: Number of Total Work Days (days) H:  Hours Worked per Day (hours) 
EFPOL: Emission Factor for Pollutant (lb/hour) 
2000:  Conversion Factor pounds to tons 

 
 
 
Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (0.32 / 1000) * HT 
 

VMTVE: Vehicle Exhaust Vehicle Miles Travel (miles) BA:  Area of Building (ft2) 
BH:  Height of Building (ft) 
(0.32 / 1000): Conversion Factor ft3 to trips (0.32 trip / 1000 ft3) HT: Average Hauling Truck 
Round Trip Commute (mile/trip) 

 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTVE: Vehicle Exhaust Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM: Worker Trips On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 

 
Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 

VMTWT: Worker Trips Vehicle Miles Travel (milesp) WD: Number of Total Work Days 
(days) 
WT:  Average Worker Round Trip Commute (mile) 
1.25: Conversion Factor Number of Construction Equipment to Number of Works 
NE: Number of Construction Equipment 

 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTWT: Worker Trips Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM: Worker Trips On Road Vehicle 
Mixture (%) 
2000:  Conversion Factor pounds to tons 

 
Vender Trips Emissions per Phase 
VMTVT = BA * BH * (0.05 / 1000) * HT 
 

VMTVT: Vender Trips Vehicle Miles Travel (miles) BA:  Area of Building (ft2) 
BH:  Height of Building (ft) 
(0.05 / 1000): Conversion Factor ft3 to trips (0.05 trip / 1000 ft3) HT: Average Hauling Truck 
Round Trip Commute (mile/trip) 

 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 

VPOL: Vehicle Emissions (TONs) 
VMTVT: Vender Trips Vehicle Miles Travel (miles) 
0.002205:  Conversion Factor grams to pounds 
EFPOL: Emission Factor for Pollutant (grams/mile) VM: Worker Trips On Road Vehicle 
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Mixture (%) 
2000:  Conversion Factor pounds to tons 

 
3. General Conclusions 

 
Short term construction emissions will occur over a 2 to 3 year period but since operation increases 
will be in a staged fashion, overall emissions per year will be smaller than the peak expected.  
Emissions from the increased operations will peak and be at a steady-state in 2021.  Total emission 
increases for the region will be small. 
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